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PREFACE  TO  THE  CANADIAN  EDITION. 


Thb  present  edition  of  Hambliu  Smitli's  Arithmetic 
IS  not  simply  a  reprint  of  the  English  work.  Several 
articles  have  been  introduced,  which,  it  is  hoped,  will 
render  the  book  mor".  useful.  Some  of  these  will  be 
found  on  pp.  88-40,  4.5,  48,  64,  92-95,  115.  From 
Simple  Interest  to  Proportion  the  work  has  almost 
altogether  been  re-written.  Important  subjects,  such 
as  Discount,  Stocks  and  Shares,  Exchange,  &c.,  have 
been  treated  at  much  greater  length  than  in  our  ordinary 
text-books.  Some  articles  of  a  practical  business 
nature,  not  usually  found  in  school  arithmetics,  such  as 
Equation  of  Accounts,  p.  188 ;  Partnership  Settle- 
ments, p.  224 ;  have  been  introduced.  I'or  these  we 
ate  indebted  to  Mr.  S.  G.  Beatty,  late  rnncipal  of 
Ontario  Commercial  College.  Special  care  has  been 
taken  to  adapt  the  work  to  the  wants  of  the  business 
community.  Examination  Papers  of  a  somewhat  diffi- 
cult character  have  been  added  to  each  chapter.  These 
are  designed  to  stimulate  the  student  to  tliink  for  him- 
self, and  to  assist  him  in  preparing  for  the  different 
official  examinations.  In  order  to  render  the  work  af 
complete  as  possible,  an  Appendix  has  been  added,  in 
which  the  subjects  of  Interest,  Di.;30unt,  and  Annuities 
bave  been  treated  algebraically. 

We  have  to   thank  Dr.   McLellan  for  hints  and 
advice  during  the  progress  of  the  work. 

ToBONTo,  August,  1877. 
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ARITHMETIC. 


I.  On  the   Method  of  Representing   Numbers 
by  Figures. 

1.  Abithmetio  is  the  science  which  teaches  the  use  oi 
numbers. 

2.  The  number  one,  or  unity,  is  taken  as  the  founda- 
tion of  all  numbers,  and  all  other  numbers  are  derived 
from  it  by  the  process  of  addition. 

.Thus: 

Two  is  the  number  that  results  from  adding  <m«  to  <m«; 
Three  is  the  number  that  results  from  adding  one  to  tvx)  ; 
Four  is  the  number  that  results  from  adding  ot^e  to  three; 

and  so  on. 

3.  By  means  of  the  symbols  or  figures 

12345678    9, 

called  the  nine  significant  digits,  together  with  the 
symbol  or  figure  0,  called  zebo,  we  can  represent  num- 
bers of  any  magnitude. 

4.  First,  each  of  the  significant  digits,  standing  by 
itself,  represents  a  number  greater  hy  one  than  the 
number  represented  by  the  digit  that  immediately  pre- 
cedes it  in  the  Hst  uf  digits. 

Thus  7  represents  a  number  greater  by  one  tlian  th« 
number  represented  by  6. 


2  BEPRESENTATION   OF 

5-  The  symbol  + ,  read  Plus,  is  used  to  denote  the 
operation  of  Addition. 

The  symbol  =  stands  for  the  words  "is  equal  to,"  or 
"the  result  is." 

Since 

2=1  + 1,  where  unity  is  written  ttn'M, 
3=2-f-l=l4-l  +  l.  where  unity  is  written  three  times. 
4=3  + 1=1  -|- 1  -J- 1  -j- 1,  where  unity  is  written  four  times, 

and  so  on. 

6.  Numbers  between  nine  and  tl  hundred  are  repre- 
sented by  tioo  figures,  the  one  on  the  left-hand  signifying 
how  many  groups  of  ten  units  are  contained  in  tlie  num- 
ber represented,  aiul  the  one  on  the  riglit-hand  signify- 
ing how  many  single  units  are  contained  in  the  number, 
in  adcUtion  to  the  groups  of  ten  units. 

Thus,  in  the  expression  69, 
the  figure  6  represents  six  groups  of  ten  units, 
the  figure  9  represents  nine  single  units. 

These  groups  of  ton  units  ai-e  for  brevity  called  Teiu, 
and  the  single  units  are  for  brevity  called  Unita. 

Numbers  between  ninety-nine  and  a  thousand  are 
represented  by  three  figures. 

In  the  expression  745, 
the  figm-e  7  represents  seven  groups  of  a  hundred  units, 
the  figure  4  represents  four  groups  of  ten  units, 
the  figure  6  represents  five  single  uuits. 

In  the  expression  8t75, 
the  figure  8  represeiiU>  three  groups  oSathotuand  units. 

In  the  expressi'ir.  28476, 
the  figure  2  represents  two  groups  of  ttn  thousand  units. 

In  the  expression  123476, 
the  figure  1  roprcsoutu  one  group  of  a  hundred  thoiutmJ 
units. 

In  the  expression  0128476, 
the  fignro  9  represauts  nine  groups  of  a  miliion  units; 
and  ao  on. 
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7-  To  put  the  matter  briefly  :  when  we  express  a 
number  in  figures,  and  tell  otif  the  figures /roz/t  right  to 
kft, 

the  first  figure  represents  a  number  of  unit», 

the  xeeimd       fijjure  represents  a  number  of  tois, 
tlie  third        figure  represents  a  number  ol  hundreds, 

ihe  fourth       figure  represents  a  number  of  thousands, 
the  fifth  figure  represents  a  number  of  teiis  of  thou- 

sands, 
the  sixth         figure  represents  a  number  of  hundreds  of 

Uumsands, 

the  seventh      figure  represents  a  number  of  miUio)hs,  \ 

the  eiylitii        figure  represents  a  number  of  tensof  iniUiowt,  I 
the  vitUh        figure  represents  a  number  of /nint//*e(/,s  «>/        | 

millions,  ) 

the  tenth         figure  represents  a  number  of  brilions,  \ 

the  eleventh     figure  represents  a  number  of  tens  of  billions,  I 
the  twelfth      figure  represents  a  number  of  hundreds  of        i" 

billions,  ) 

the  thirteenth  figure  represents  a  number  of  trillions. 

8.  When  the  symbol  0  appeal's  in  an  expression,  it 
shows  that  the  number,  represented  by  the  expression, 
contains  no  single  units,  tens,  hundreds,  etc.,  according 
as  the  0  is  placed  in  the  first,  second,  third  place,  the 
order  of  place  being  reckoned  from  right  to  left. 

Thus  : 

20  represents  the  number  which  contains  two  groups  of 
tea  units  ami  uo  single  units  ; 

8U0  rt'prosents  tho  number  which  contains  three  groups 
of  a  liuudred  units,  and  uo  group  of  ten,  and  no  sin- 
gle units; 

4007  represents  the  number  which  contains  fotir  groups 
of  a  thousand  units,  and  uo  gi'oup  of  a  hundred,  aud 
no  group  of  ten,  aud  seven  single  units. 

NUMERATION. 

9.  To  wi-ite  in  words  tlio  moaning  of  a  number 
expressed  in  figures,  is  called  Numekatzon. 

The  remarks,  which  we  have  already  made,  ough* 


NUMK&ATION. 


to  enable  the  learner  to  write  in  words  all  ntunbers, 
expressed  by  one,  two,  or  thbkb  figures. 

Thus: 

the  number  expressed  by      8  is  written  eight  ; 

the  number  expressed  by    27  is  written  twentt-seven  ; 

the  number  expressed  by  804  is  written  three  hundbkd 

AND   FOUR. 

10-  Next  take  the  case  of  numbers  expressed  by 
FOUB,  FTTE,  or  SIX  figures,  as  4237,  28509,  402676. 

Draw  a  line,  separating  the  three  figures  on  tlie  right 
'  of  each  expression  from  the  rest  of  the  expression,  and 
over  the  figure  or  figures  on  the  left  of  the  LLue  write 
the  word  Tlwusand,  tJius  : 

TbooBand  |  Thonsand  I  Thousand  { 

4  I  287     ;  23  I  609     ;         402  ;  675. 

Then  the  meaning  of  each  expression  can  be  written 
at  once  in  words,  thus  : 

Four  thousand,  two  hundred  and  thirty-seven  ; 
Twenty-three  thousand,  five  hundred  and  nine  ; 
Four  hundred  and  two  thousand,  six  hundred  and 
seventy-five. 

11.  Next  take  the  case  of  numbers  expressed  by 
SEVEN,  EioHT,  or  NINE  figuvcs,  as,  for  instance,  the  num- 
ber expressed  by  847296828. 

Draw  a  line,  separating  the  three  figures  on  the  right 
from  the  rest  of  the  expression,  and  a  second  line, 
marking  off  the  next  three  figures.  Over  tliese  write 
the  word  Tliousand,  and  over  the  figures  on  the  loft  of 
this  second  line  tlie  word  MiUions,  thus : 

847       I         296        1 828. 
Then  we  can  wi*ite  the  meaning  iu  words,  thnt : 

Three  hundied  and  forty-sovcn  vnlliona, 
two  hundred  and  ninety-five  thousand^ 
i]ir««  hundred          twou'v*oig]it. 
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Again,  to  express  in  words  20040080,  write  it  thus : 

MilllouB      ,      Tbousanda      I 

20    I         010        I      080 
and  the  number  expressed  in  words  is — 
Twenty  millions, 
forty  thousand 
and  thirty. 

12.  If  more  than  nine  figures  are  in  the  given  num- 
ber, mark  off  the  figures  by  threes,  as  before,  and 

over  the  fourth  parcel  wi'ite  the  word  billions, 
over  the  Ji/lh  parcel  write  the  word  trillions. 

Thus,  to  express  in  words  24003269407032,   proceed 
thus  : 

TrilHona      I      Billions      I      Millions       I  .  Thoasands    i 

24       I       003      I       2G9       |        407        |    082 
and  the  number  expressed  in  words  is — 
Twenty-four  trillions, 
three  billions, 

two  hundred  and  sixty-nine  mitlidns, 
four  hundred  and  seven  tliousand 
and  thhty-two. 

Note.    1  followed  by  three  zeros,  1000,  represents  a  thousand. 

1  followed  by  six  zeros,  1000000,  represents  a  million. 

1  followed  by  nine  zeros,  1000000000,  represents  a  bil- 
lion. 

Examples-  (i) 

Write  in  words  the  numbers  expressed  by  the  following 
figures  : — 

(1)  7,  13,  45,  69,  826,  4678. 

(2)  90,  110,  207,  4300,  4036,  4306. 

(3)  780,  609,  5360,  2020,  1101. 

(4)  36497,  49532,  654321,  743269. 

(5)  45000,  32600,  75230,  500000. 

(6)  8572914,  3469218,  4629817. 

(7)  9000000,  29000000,  715000000. 

(8)  910307240,  307004205,  380503040. 

(9)  243759268312,  307405006270. 

(10)  417235682719435,  203056300072010. 


O  NOTATION. 

NOTA  TION. 

13.  To  represent  by  figures  a  number,  expressed  in 
words,  is  caUed  Notation. 

The  method  to  be  employed  is  this  : 
Prepare  the  divisions  in  which  the  figures   represent- 
ing thousands,  millions,  &c.,  are  to  be  placed,  thus : 


TrillionB     I     BiUioui 


MillioiM     I      Thooaand 


and  place  in  each  division,  as  well  on  the  right  and  left 
of  the  outermost  hues,  the  figures  required. 

Thus,  to  represent  by  figures  forty-seven  thousand, 
throe  hundred  and  nine,  we  proceed  thus  • 

Tbousaad  ! 

47  ;  809 

and  the  number  expressed  in  figures  is  47309. 

Again,  to  represent  by  figures  four  billions  three 
hundred  and  two  millions,  eightoou  thousand  and  fifty- 
three,  we  proceed  thus  : 

Billions     I     Millions     I    Thousand    I 

4        I       a02       I       018       I  053 

and  the  number  expi'cssed  in  figures  is  4SD201806d. 
Examples-    (ii) 
Express  in  figures  the  following  numbers  : — 

(1)  Nino;  twelve;  soventeea;  uiuotoen  ;  thirtoen  ;  six* 
teen ;  elevon. 

(2)  Twoiity-tliroo  ;  twonty-aoven  ;  tliirty-five  ;  thirty* 
eight;  forty-ftwr ;  forty;  twoaty-six  ;  thirty-four. 

(8)  Sixty-Bovon;  Hevfiiity-flve  ;  Bixty-two;  oiKhty-tliree  ; 
•erenty-fonr  ;  ninety-two  ;  sixty-oight ;  ninety-fivo. 

(4)  Sevonty-BJx  ;  twonty-two  ;  fifty ;  fifteen  ;  twonty- 
eiffiit ;  lixty-one ;  forty-oiue ;  eighteon  ;  niuot^  ;  soveuty- 
three. 

(6)  Ono  hundred  and  lovon;  one  hnndrod  nnd  thirty; 
two  liuii'lrod  and  f(>rly«ix;  thri'O  Iiumh'nd  and  H(*vf>iity-two  ; 
■ix  huiidrnd  and  oijjlit ;  auvnn  buadred  and  forty  ;  nin* 
hundred  and  ninety. 
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(6)  Eiofht  hunrlred  and  thirty-Bii ;  seven  hundred  and 
forty-seven ;  four  hundred  and  tf^n ;  nine  hundred  and 
thirteen ;  seven  hundred  and  fifty ;  three  hundred  and 
eighty-four. 

(7)  Eight  hundred  and  eighteen ;  eight  hundred  and 
eight;  two  hundred  and  six  ;  four  hundred  and  thirty  ;  five 
hundred  and  twelve  ;  seven  hundred  and  eighty-seven. 

(8)  Seven  thousand  eiglit  hundred  and  fo.-ty-five  ;  nine 
thousand  .«ix  hundred  and  thirty-seven  ;  twelve  thousand; 
eight  thousand  four  hundred ;  sis  thousand  and  three ; 
eighty-five  thousand  and  forty. 

(9)  Five  thousand  four  hundred  and  seventy  ;  three  thou- 
sand six  hundred  and  fifty  ;  eight  thousand  seven  hundred 
and  eighty ;  one  thousand  two  hundred  and  forty-seven ; 
four  thousand  eight  liuudred  and  eight. 

(10)  Six  thousand  and  four  ;  seven  thousand  and  twenty- 
two  ;  three  thousand  five  hundred  ;  nine  thousand  and  forty- 
seven  :  two  thoui^and  and  seventeen ;  nineteen  thousand 
four  hundred  and  two. 

(11)  Seventy  thousand  and  seven;  sixty  thousand  and  sixty; 
fourteen  thousand  and  fourteen ;  seventy  thousand  and 
seventeen  ;  twelve  thousand  three  hundred  and  three  ;  six- 
teen thousand  and  five. 

(12)  Three  hundred  and  fifty-six  thousand  seven  hundre<^ 
and  twenty-eight;  six  hundred  and  forty  thousand  eight 
hundred  and  forty-two ;  nine  hundred  thousand  ;  eight  hun 
dred  thousand  and  forty. 

(18)  Seven  millions;  four  millioue  five  hundred  and 
seventy-six  thousand  eight  hundred  and  sixty-five  ;  seventy- 
five  millions  eight  hundred  and  six  thousand,  nine  hundred 
and  forty. 

(14)  Three  hundred  and  fifteen  millions ;  five  millions 
and  forty  thousand ;  eight  millions  and  seven  hundred ; 
eighteen  milUoud  and  twenty  ;  seven  hundred  millions  and 
two. 

(15)  Three  hundred  and  fifteen  billions  six  hundred  and 
seventy-four  millions,  eighteen  tVousand  and  three  ;  thirty- 
five  billions  six  hundred  millions,  five  hundred  and  twenty. 

(16)  Seven  billions ;  five  trillions,  eight  hundred  billions, 
six  hundred  thousand  and  forty-seven ;  eight  trUiions, 
forty-three  thousand  and  seven. 

(17)  Three  hundred  and  five  trillions,  five  billions,  four 
millions,  six  thousand  and  three  ;  fifty-three  trillions,  fifty - 
three  millions,  fifty-three  thousand  and  fifty-three. 
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(18)  Nine  trillions  and  nine ;  ninety  trillions  and  nine 
hundred ;  nineteen  trillions  and  nineteen  thousand ;  cm 
trillion,  one  milion,  one  tliousaud,  one  liundi'cd  and  one. 

ROMAN  NUMERALS. 

14.  In  the  Roman  system  of  Notation,  which  is  still 
used  frequently  iu  inscriptions,  in  references  to  chajjters 
of  books,  and  for  other  puri)Oses,  the  symbols  chiefly    , 
employed  were  I,  V,  X,  L,  C,  D,  M. 

These  symbols,  standing  by  themselves,  represented 
reepectively  the  numbers  one,  five,  ten,  fifty,  a  hundred, 
five  hundred,  and  a  thousand.  Intermediate  numbers 
were  rapresented  by  means  of  an  arrangement  that  the 
numbers  represented  by  the  symbols  I  and  X  when 
standing  on  the  right  of  a  higher  symbol  were  to  be 
added  to  the  number  represented  by  tliat  symbol,  and 
when  standing  on  the  left  were  to  be  subtracUd  from  it. 

Thus : 

VI  represented  the  number  nx, 
rV  represented  the  number  four, 
and  LX  represented  the  number  sixty, 

XL  represented  the  number /orij/. 

The  following  table  will  explain  the  method  for  num- 
bers up  to  a  thousand  : 

II.  11  XI.  21  XXI.  110  ex. 

2  II.  12  XIT.  80  XXX.  15U  CL. 

8  III.  18  Xm.  *0  XL.  188  CLXXXVIII 

4  IV.  14  XIV.  44  XLIV.  200  CO. 

6  V.  15  XV.  60  L.  800  CCO. 
0  VL  1ft  XVI.  00  LX.  400  CCCO. 

7  VII.  17  XVIL  70  LXX.  600  1). 

8  VI  ri.  18  XVIIL  80  LXXX.  600  DC. 

9  IX.        19  XIX.  90  XC.  900  ;)CCCO. 
10  X.          20  XX.          lUO  C.             1000  M. 


ROMAN    NUMKRAJ.S. 


Examples-    (2^ 

Write  in  words : 

(1)  XXVII.  (2)  XLIX. 

(4)  LXXIII.  (5)  XCII. 

(7)  CLXIII.  (8)  CXCIX. 

(10)  MDCCCLXXII. 

Write  in  Eoman  Numerals : 


(3)  LXVIIl 
(6)  CXLIV. 
^9)  DCLXIV. 


(1)  37. 
(6)  189. 


(2)  59. 
(7)  145. 


(3)  62. 
(8)  179. 


(4)  87. 
(9)  846. 


(5)  95. 
(10)  1763. 


II.    Addition- 

15.  If  we  combine  two  or  more  groups  of  units,  so 
as  to  make  one  group,  the  number  of  units  in  this  sin- 
gle group  is  called  the  Sum  of  the  numbers  of  units  in 
the  original  groups. 

To  find  the  sum  of  5  and  3,  we  reason  thus : 

Since  3/=  1  +  1  j- 1,  (Art.  6) 

6  +  3  =  6  +  H-l-fl 

=  6-Hl-f  1  (Art.  4) 

=  7  +  1 
=  8. 

16.  By  practice  we  become  able  to  express  the  result 
of  adding  a  number  less  than  ten  to  anotlier  number, 
without  breaking  up  the  number,  which  we  have  to 
add,  into  units. 


Thus  we  say 


7  and  5  make  12, 
15  and  8  make  23 ; 


and  so  on. 

Again,  if  we  have  three  or  fonr  numbers,  each  less 
than  ten,  to  add  together,  we  perform  the  process  men- 
tally ;  thus,  to  add  4,  7,  9,  and  6  together  we  say  4,  11, 
20,  26. 

17.  We  now  proceed  to  explain  the  process  of  addi- 
tion in  the  case  of  higher  numbers. 


10  ADDITION. 

Suppose  we  have  to  add  together  tlie  four  numbers 
2476,  897,  486,  and  8007. 

We  arrange  them  thus  : 

2476 

397 

486 
8007 

6866 

placing  the  figures  that  represent  units  in  each  number 
in  the  same  vertical  line,  and  those  that  represent  tens 
in  the  same  vertical  hne.  and  similarlj'  for  those  that 
represent  hundreds  and  thousands.  We  then  draw  a 
horizontal  line  under  the  last  number,  and  under  this 
line  we  place  the  number  representing  the  sum  of  the 
given  numbers,  which  is  found  in  the  following  way  : 

Adding  7,  G,  7  and  5  units,  the  sum  is  twenty-five 
units,  that  is  2  tens  and  6  units :  we  place  tlie  five 
under  the  hne  of  units,  and  cai-ry  on  the  2  tens  for 
addition  to  the  lu?e  of  tens. 

Adding  2,  0,  8,  9  and  7  tens,  the  sum  is  twenty-siT 
tens,  that  is  two  hundreds  and  6  tens  :  we  place  the  6 
under  the  line  of  tens,  and  carry  on  the  2  huudieds  for 
addition  to  the  line  of  hundreds. 

Adding  2,  0,  4,  8  and  4  hundreds,  the  sum  is  thirteen 
hundreds,  that  is  1  thousand  and  throe  hundreds :  we 
place  the  8  under  the  line  of  hundreds,  and  carry  on 
the  1  thouaaud  for  addition  to  tlie  lino  of  tiiousands. 

Adding  1,  8  and  2  thousands,  the  sura  is  six  thou- 
sands, and  wo  place  0  under  the  hue  of  thousands. 

Ezomplei.   (ir) 
Add  togcUier 

a)    4  and  7,  8  and  ]  4,  6  and  16,  9  and  27. 

(2)    63  (B;    40  (4^    86 

86  27  24 


-ll>mTION. 

] 

849 

(6) 

209 
140 

(7) 

662 
70 

823 

600 

106 

(8)    459 
6 

(9) 

6462 
723 

(10) 

24609 
8470 

237 

8004 

40052 

4209 

12) 

304 
629 

9217 
(18) 

253 

189 

6207 

(li;  429    ( 
347 

(14) 

140 
49 

425 

4H8 

607 

257 

209 

976 

278 

- 

6 

638 

853 

384 

_ 

428 

(16)  0842 
r>079 

(16) 

8750 
4023 

(17; 

8604 

40ii7 

(18 

6848 

4297 

8526 

7988 

5290 

826 

6U37 

6543 

8046 

62 

2409 

C729 

7259 

7008 

11 


(19)  64+43+7+854-9. 

(20)  247+356+28+42C+97+12. 

(21)  425+3742+4230+39+847. 

(22)  7288+976+45+023+4000. 

(23)  8+97023+3407+5260+80. 

(24)  41537+9215+48+0077+23+2418. 

(25)  275413+3120+725+5007. 

(26)  74259+346274+30000+1000001+207. 

(27)  4602+72430+80000729+40+600000000. 


(28)  46243 

(29) 

748325 

(30) 

6629 

85297 

64297 

420580 

82r)f;.t9 

632084 

87259 

240728 

20047 

606 

815 

4207 

670492 

42:>76 

617U43 

87987 

645980 

3025 

6498 

12 


SUBTRACTION. 


(81)  266497 
648098 
720430 
630689 
407246 
864928 
254384 


(B25  654297 
248643 
380469 
472586 
682987 
639458 
498468 


(eS)  625498 

75862 

5436 

87294 

4869 

862 

IS 


(84)  7462594 

(85) 

4697498 

(86) 

6572048 

8625837 

627 

2869257 

4398025 

4307046 

436 

6702403 

27209 

698206 

6124917 

162372 

45297 

6219806 

4058 

8526084 

4B9U148 

7265204 

67002 

74C9426 

4372943 

851]968 

(8*/)  Seven  hundred  and  forty  ;  forty  thousond  and  fifteen  ; 
six  hundred  and  forty-seven ;  fifty  three  thousand  three 
hundred  and  three ;  seventeen  thousand  five  hundred  aud 
forty-six. 

(38)  Five  hundred  and  eight;  six  thon-^and  and  nine; 
fifty-five  thousand  and  fourteen ;  eight  huudrsd  and  nine- 
teen ;  seven  hundred  thousand  aud  six  ;  two  thousand  and 
twelve. 

(89)  Six  hundred  and  forty-five  thonsai'd.  eight  hundred 
and  forty-five ;  seventy  thousand  and  forty-seven ;  sixty 
thousand  and  forty ;  seven  liundred  and  fiifty  thousand ; 
three  hundred  thousand  and  fifteen. 

(*I0)  Two  hundred  and  one  millions,  n*f:Aty-si>  thouisand, 
tlireo  hundrod  and  forty-two  ;  fifty  four  thouH'vnd  three  hun- 
dred and  four ;  eighteen  millions,  six  thousand  aud  th>^ee ; 
five  hundred  thousand  and  forty ;  eight  milUons  aud  eight. 

ni.    Subtraction. 

18.  If  from  a  nnmbor  wo  taico  away  a  «maller  anm- 
ber,  tlio  process  is  called  Subtraction. 

Strictly  we  ought  to  take  away  each  of  the  units,  of 
which  the  smallor  uumbur  is  composed,  Hcparatoly  from 
Uh  !;:i   I'l-  uutubor :  thus,  to  subtract  8  from  6.  wo  r««- 

.',(U;    UiU:)  : 

8«rl.|.l.^l; 


WBTRAOnOM.  18 

if  we  take  away  one  of  these  units  from  6,  we  have  4  left ; 
if  we  take  away  the  second  unit  from  4,  we  have  8  left ;  if 
we  take  away  the  third  unit  from  3,  we  have  2  left. 

The  Symbol  — ,  read  rninv^,  is  used  to  denote  the 
operation  of  Subtraction.     Thus  the  opeiatiou  of  sub- 
tracting 3  from  6,  and  its  connection  with  the  result, 
may  be  briefly  expressed  thus  : 
6-3=2. 

19.  By  practice  we  become  able  to  subtract  a  num- 
ber, less  than  ten,  from  another  number,  without 
breaking  up  the  smaller  number  into  units ;  thus  we 
say, 

7  —  4=3, 
18  —  5  =  13, 
49  —  8=41; 

and  80  on. 

20.  Before  we  proceed  to  explain  the  process  of 
Subtraction  in  the  case  of  higher  numbers,  we  must 
notice  the  principle  on  which  a  certain  step  in  the 
process  is  founded. 

If  we  are  comparing  two  numbers,  with  a  vieAV  to 
discover  the  number,  by  which  one  exceeds  the  other, 
we  may  add  ten  single  units  to  the  greater,  if  we  also 
add  one  group  of  ten  units  to  the  less,  and  we  may  add 
ten  groups  of  ten  units  to  the  greater,  if  we  also  add 
one  group  of  a  hundred  units  to  the  less ;  and  so  on. 

Suppose,  for  example,  we  want  to  find  the  number 
by  which  56  exceeds  29,  we  might  reason  thus : 

66=:five  tens  together  with  six  units. 

29  =  two  tens  together  with  nine  units. 

To  the  former  add  ten  single  units,  and  to  the  latter 
add  one  group  of  ten  units. 

Then  the  resulting  numbers  wdll  be, 
in  the  first  case,  five  tens  together  with  sixteea  units, 
in  the  aecond  case,  three  tens  together  with  nine  units. 
Hence  the  excess  of  the  former  over  the  latter  wUl  be 
the  number,  made  up  of  two  tens  together  with  seven 
units,  and  will  therefore  be  represented  by  27. 
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SUBTRACTION . 


Let  us  now  take  an  example,  to  show  the  pr<t.rtical 
way  of  perlorminp;  the  ojiei-ation  of  subfitraction,  accom- 
panied by  a  complete  explanation  of  the  mxuejs. 

Suppose  we  have  to  take  580  from  926  ; 

From  926 
Take  589 

Remainder      887 

We  arrange  the  numbers,  placing  the  figures  that 
represent  units  iu  each  in  the  same  vertical  line,  and 
doing  the  same  with  those  that  represent  tens  and 
hundreds. 

We  then  reason  thus  :  we  cannot  take  9  units  from  6 
units  ;  we  therefore  add  ten  units  to  the  6  units,  making 
tixteen  units,  and  we  take  9  units  from  the  sixteen 
units,  and  set  down  the  result,  which  is  7  units,  under 
the  hue  of  units. 

Having  increased  the  upper  number  by  ten  units,  we 
add,  by  way  of  compensation,  1  ten  to  the  lower  number, 
changing  8  tens  into  9  tens.  We  proceed  thus :  Sve  can- 
not take  9  tcyis  from  2  tens;  wo  therefore  add  ten  tens  to 
the  2  tons,  making  twelve  tens,  and  from  these  we  take 
9  tens,  and  set  down  the  result,  which  is  8  tens,  under 
the  line  of  tens. 

Having  increased  the  upper  number  by  ten  ten»\  we 
add,  by  way  of  compensation,  1  hundred  to  the  lower 
number,  changing  5  hundreds  into  G  hundreds. 

We  then  take  6  hundreds  from  9  hundreds,  and  set 
down  the  result,  which  is  8  hundreds,  under  tlie  line  oi 
hundreds. 

.  Examples-    (▼) 

Find  the  dilToreuco  between  the  following  pairs  oi 
Dnnibcr»  : 

(1)    la  aud  6.        (2)     Ifi  atid  7.  (U)  28  and  4. 

(4)     8>ti>.IU2. 

(6)    67        (6)    9«      (7)     74       (8)  87  (9)      '.i*i 

28                42               m  5»  47 
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(10)      813         (13)      704        (12)      630  (18)      7426 
247  •                  l'J5.                    648  8618 

(14)    6239         (15)    4729         (16)    6258  (17)    66472 
4127                    501                       36  4001 


(18)      857         (19)    4625         (20)  72049         (21)    20004 
249  1846  43821  17243 


(22)-  437  —  66         (23)  529  —  483         (24)  827  —  795 
(25)     3000  —  958     (26)  7040  —  583       (27)  6259  —  479 
(28)     58023—7428    (29)  64295—53296  (30)  70000—68904 
(31)     52764 'ami  34297.  (32)     42456  and  102479. 

(33)     624300  and  14000702.    (34)     99999  and  100000. 
(35)     A  million  and  a  thonsand. 
(30)     A  hundred  millions  and  a  hundred  thousand. 

(37)  Ten  billions  and  a  thousand  and  one. 

(38)  Wiiat  numbor  must  be  taken  from  26  to  leave  18? 

(39)  What  number  must  be  taken  from  427  to  leave 
401? 

(40)  What  number  miist  be  taken  from  three  tliousand 
an  1  fifteen  to  leave  two  thousand  four  hundred  and  five? 

(41)  By  how  many  does  a  thousand  exceed  four  hundred 
anil  seven  ? 

(42)  The  greater  of  two  numbers  is  427  and  the  sum  of 
the  nniTihers  is  586,  wliat  is  the  smaller  of  the  two  numbers? 

(43)  What  uuinbor  must  be  added  to  7428  to  make  8047  ? 


IV.    Multiplication. 

21.  Multiplication  is  the  process  by  which  we  find 
the  sum  of  two,  throe,  four  or  more  numbers,  which  are 
equal. 

Thus,  if  we  have  to  find  the  sum  of  three  numbers 
each  equal  to  7,  we  call  the  process  fh'  Multiplication 
0/  7  by  3. 

This  sum  is  called  the  Product  oi  the  multiphcation 
of  7  by  a. 

The  uumbei-  3  is  called  the  Multiplieb. 

The  number  7  is  called  the  Multiplicand. 

The  following  table  must  be  committed  to  memory. 
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The  Multiplication  Table- 


Twice 
lis  2 
2..    4 


6 

8 

10 


6..  12 
7..  14 
8..  16 
9  ..  18 

10  ..  20 

11  ..  22 
l2..  24 


Three 

Four 

Five 

Six 

times 

times 

times 

times 

lis    3 

lis    4 

lis    5 

lis   6 

2.T    6 

2..     8 

2..  10 

2..  12 

8..    9 

3..  12 

8..  15 

8..  18 

4..  12 

4..  16 

4..  20 

4  ..  24 

6..  15 

5  ..  20 

5  ..  25 

6..  30 

6..  18 

6..  24 

6..  30 

6..  36 

7..  21 

7..  28 

7..  35 

7..  42 

8..  24 

8..  32 

8..  40 

8..  48 

9..  27 

9..  86 

9..  45 

9..  54 

10  ..  30 

10  ..  40 

10  ..  50 

10 ..  60 

11  ..  33 

11  ..  44 

11  ..  55 

11 ..  66 

12  ..  36 

12  ..  48 

12..  60 

12  ..  72 

Seven 
times 

1  18     7 

2  ..  14 


Eight 
times 

1  ia    8 

2  ..  16 


a 

4 

6 

6 

7 

8 

9 

10 

11 

12 


24 
82 
40 
48 
46 
64 
72 
80 
88 
96 


Nine 

Ten 

times 

times 

1  is    9 

lis  10 

2  ..   18 

2  ..  20 

3  ..   27 

8  ..  30 

4  ..   86 

4  ..  40 

6  ..   45 

6  ..  50 

6  ..   54 

6  ..  60 

7  ..    63 

7  ..  70 

8  ..    72 

8  ..  80 

9  ..   81 

9  ..  90 

10  ..   90 

10  ..100 

11  ..   99 

11  ..110 

12  ..108 

12  ..120 

Eleven 
times 

1  is    11 

2  ..    22 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


88 

44 

65 

66 

77 

88 

99 

110 

121 

132 


8 

4 

5 

6 

7 

8 

9 
10 
U 
12 

Twelve 
times 

1  is  12 

2  ..  24 


21 

28 
35 
42 
49 
66 
63 
70 
77 
84 


86 
48 
60 
72 
84 
96 


9  ..108 

10  ..120 

11  ..132 

12  ..144 


22>  Let  it  be  carefully  observed  that  Multiplication  is 
a  short  fonn  of  addition.  When  wo  say  that  3  times 
4  is  twelve,  wo  assert  that,  if  4  and  4  and  4  be  added 
togetlier,  the  result  is  12. 

Each  of  the  numbers  8  and  4  is  called  a  Factor  nf 
the  product  12. 

Again,  if  we  had  to  find  the  value  of  4  times  07,  we 
mig^i  proceed  'iius : 

«7 
67 
67 
67 
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Now  sinoe  the  figures  in  each  vertical  line  are  the 
same,  we  may  save  ourselves  the  trouble  of  addition,  by 
learning,  from  the  Multiplication  Table,  the  numbers 
that  result  from  adding  the  same  number  four  times. 
Then  we  may  write  the  operation  in  a  shorter  form, 
thus  : 

67 
4 

268 

The  process  will  stand  thus : 

Four  times  7  is  twenty-eipbt ;  we  set  down  8  in  the  place 
of  units,  and  carry  on  two  for  addition  to  the  line  of  tens. 
Four  times  6  tens  is  24  tens,  and  adding  2  tens,  the  result  is 
twenty-six  tens,  that  is  two  hundreds  and  six  tens  ;  we  set 
down  6  in  the  place  of  tens,  and  2  in  the  place  of  hundreds, 
and  the  final  result  is  268. 

Here  67  is  called  the  Multiplicand, 
4  is  called  the  Multiplier, 
268  is  called  the  Product. 

23.  The  symbol  X,  placed  between  two  numbers, 
expresses  that  the  second  is  multipHed  by  the  first,  and 
the  whole  operation  in  the  example  just  given  is  brietij 
expressed  thus : 

4x67  =  268. 

9A.  Next  observe,  that  the  multiplier  and  multipli- 
cand may  change  places,  without  altering  the  value  of 
thf'  Product. 

Thi^p  Bx4  =  4x8,  or8  times  4  =  4  times  8. 
For  8  times  4  =  4-pl-t-4. 

=  1+1+1+1) 
+  lJ.l_ui+lll 

+  1+1+1+1) 
Ajid4time8  8  -  3+3-;-S+3 

=  i+i+n 
+  i+i-:-i[„ 
+ 1+1+1  f"- 
+ 1+1+1  j 

Now  the  results  obtained  from  I  and  II  must  be  the 
same,  for  the  horizontal  columns  of  the  one  are  identi- 
cal wjth  the  vertical  columns  of  the  other. 
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25.  If  we  mnltiply  a  number  by  10,  the  product  is 
obtamed  by  auuexing  0  to  tiie  uuuiber,  Uiat  ia, 

10  X  «364  =  3640. 

If  we  multiply  a  number  by  100,  the  product  ia 
obtained  by  annexing  00  to  the  number,  that  is, 

100  X  864  -  36400. 

So  by  annexing  000  to  a  number  we  multiply  it  by 
1000,  aud  so  on. 

If  we  have  to  multiply  a  number  by  20,  we  may  first 
multiply  it  by  2  and  then  annex  0  to  the  result,  and 
tJie  final  result  will  be  the  product  requured. 

Again,  if  we  have  to  multiply  a  number  by  200,  we 
may  first  multiply  it  by  2  and  then  annex  00  to  the 
result. 

The  method  of  expressing  the  result  of  multiplica- 
tions of  this  kind  in  practice  is  as  follows  : 

We  multiply  427C  by  700  and  14239  by  GOOO  thus  : 

4276  14239 

\     700  COCO 


9i9U32U0  854^4000 


Examples,    (vi) 

Find  tho  Product  in  the  following  cases  of  Multipli- 
cation. 

(1)     8  timPB    16.  (2)    4  timoB    76.         (8)     6  timfs    08. 

^4)  10  tiineB    87.  (f»)     6titm>Kll4.        (6;    7  Umou  128. 

(7)  11  tinjpii84a.  "■  (H)  1*2  t'liK'v.  917. 

(9)  MuUii«ly  25  l.y  2,  8,  7,  9. 


(10)  Multiply  127  »»v  r>.  8,  10.  1 1.  20,  70. 

(11)  Multiply  2167  U  4,  6,  11.  12,  C(»(>,  7 
(la)     Mufuijly  »742y  by  9,  11,  12,  COJUO, 


7000. 
bUtK.^0000. 


26.  Ex.  (1).  To  rnulliply  847  by  28 
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Tiitj  form  of  the  operation  is : 

847 
28 

1041 

"  694 

7981 

The  explanation  is  thia  : 

The  multiplier  is  made  up  of  two  parts  8  and  20,  we  there- 
fore multiply  847  first  by  tki-oo,  and  then  by  20,  and  add  thp 
two  results. 

Now      8x847  =  1041. 

and      20  x  347  =  6940. 
in  setting  down  this  second  result  we  omit  tJut  zm-u, 
because  it  will  have  no  effect  on  the  addition  wiiich  ha? 
to  be  porforniod. 

Examples-    (Tii) 

Multiply 

(1)  23  by  1 5.  (2)  87  by  29.  (8)  45  by  8S. 

4)  70  by  20.  5)  125  by  24.  (6)  327  by  42 

,?1  20^  ^'y^^-  h  31,7  by  93.  9    M84  by  85. 

(10)  57290  by  27.  (11)  84293  by  88.  (12)  70;i9302  by  76. 

Ex.  (2).  To  multiply  84007  hy  213. 

84007 
213 

102021 
840U7 
68014 

7243491 

flftrn'm,'/^'?  ^^  multiply  84007  by  200,  the  result  is 
b8U1400,  and  we  omit  the  two  zerot,  at  tlie  end,  being 
caxeful  to  put  the  4  in  the  place  of  hundi-eds. 

Observe  tliat.  in  all  cases,  the  first  figure  on  the  right 
Of  each  pai-tial  product  wiil  be  in  the  same  vertical  line 
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with  the  figure  by  which  we  are  multiplying :  thus,  in 
the  example  just  given,  the  4  in  the  thii'd  protluct  is  in 
the  same  vertical  line  with  the  2  by  which  we  multiplied. 

Ex.  (3).  To  muUiphj  80047  by  21009. 

30047         ^ 
21009 


270423 
80047 
60094 

631257428 

Here  the  first  figure  on  the  right  of  the  second  pro 
duct  stands  in  the  place  of  thousands,  because  we  are 
then  multiplying  80047  by  1000. 

Ex.  (4).   To  malt! ply  70407  by  3700. 

70407 
8700 


49284900 
211221 

260505900 


Example*-  (viiil 

Multiply 

(1)  826  by  582.  (2)  704  by  176. 

(8)  8U9  1)v606.  (4)  917  by  406. 

(ft)  6876  by  428.    (6)  7846  by  810.   (7)  78r)9  by  5006. 

(8)  85689  by  698.        (9)  798((2  by  4007. 

(10)  80207  by  6060.  (11)  C42807  by  90R07. 

(12)  8687406  l)y  40800.  (115)  970052  by  40072. 

(14)  9H0740  by  840(5.  (15)  9864802  by  800071. 

(115)  87012051)6  bv  700408.  (17)  82804070  \>y  419^00. 

(18)  742:{49  by  947.  (10)  578(528  by  6205. 

(21)  42H784  by  8057.  (21 1  984286  by  5009. 

(22)  8724(59  by  70048,  (28  886704  by  8(5479. 
(24)  428796  by  57248.  (25)  620072  l)y  400206. 
<2(;)  270408  by  502049.  (27)  427964  by  682y7«. 
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Ex.  (5).  To  find  Oie  continued  product  of  14,  8,  atul 
70. 

Here  we  first  multiply  14  by  8,  and  then  multiply  the 
product  by  70,  thus  : 

14 
8 

112     .  ' 
70 

7840 
fchat  is,  14  X  8  X  70  =  7840. 

Examples-    (Ix) 
Find  the  continued  product  of 
(1)     18,  19  and  20.  (2)     486,  78.  12  and  6. 

(3)     3476,  2300,  70010  and  2003. 

27.  When  a  number  is  multiphed  by  iUt^  cnce, 
twice,  three  times,  .  .  .  the  resulting  products  are 
called  the  second,  third,  fourth,  .  .  .  Powers  of  the 
number.  The  process  is  called  Involution,  and  the 
Power  to  which  the  number  is  raised,  is  expressed  by 
the  number  of  times  the  number  has  been  employed  a3 
a  factor  in  the  operation. 

The  term  sqtiare  is  usuaUy  employed  instead  of  tecond 
power. 

The  term  cube  is  usually  employed  instead  of  third 
power. 
Thus,  144  is  the  square  of  12,  because  12x12  —  144. 

64  is  the  cube  of  4,  because  4x4x4=64. 

81  iB  the  fourth  power  of  3,  because  8x3x3x8=81. 

Examples-    (z) 
Find  the  squares  of 


(1)  15.  (2)  24.  (3)  40.  (4)  57 

(5)  69.  (6)  72.  (7)  87.  (8)  lOi 

(9)  114.  (10)  287.  (11)  625.  (12)  89 

US)  78S. 

^Jid  the  cubes  of 

(14)  11.  (15)  18.  (16)  25.  (17)  A 

(18)  68.  (19)  193.  (20)  100.  (21)  S 

(22)  856.  (28)  539.  (24)  704.  (26)  t 


(17)    47. 
257. 
987. 
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V.    Division. 

28.  Division  is  the  process  by  which,  when  a  product 
is  given,  and  we  know  one  of  the  factors,  the  other  fac- 
tor is  determined. 

The  product  is,  with  reference  to  this  process,  called 
the  Dividend. 

The  given  factor  is  called  the  DmsoB. 

The  factor,  which  has  to  be  found,  is  called  the  Quo- 
tient. 

29.  The  operation  of  division  is  denoted  by  the 
sign  ~ 

Thus  12  -r  8  signifies  tht^t  12  is  to  be  divided  by  8. 
The  same  operation  is  denoted  by  wi'iting  the  Divi- 
dend over  the  Divisor  with  a  line  drawn  between  them, 

thus,    -— 
.8 

In  this  Chapter  we  shall  treat  only  of  cases  in  which 

the  Dividend  contains  the  Divisor  an  acact  number  of 

times. 

30.  For  small  numbers,  the  Multiplication  Table 
afi"ords  the  means  of  solving  questions  in  Division. 

For  instance,  ainco  12  -^4x3, 

1'2  -«-  4  =  8,  and  12  -4-  8  =  4  ; 
and  Binoe  90  =  12  x  8, 

96  H-  12  =  8,  and  90  -4-  8  =  12. 

31.  Wlion  we  divide  one  number  by  another,  we  find 
how  many  times  the  latter  is  contained  in  the  fonnor, 
and  therefore  any  process  by  which  wo  can  discover  how 
many  times  one  number  is  contained  in  another  will 
furaish  a  rule  for  division.  Such  a  process  is  explained 
by  the  examples,  which  wo  shall  now  give. 

Ex.  (1).   Divide  408  by  17. 

Sinco  17X20  rr  840, 
and     17X80  =  010, 
it  ii  plain  that  17  is  contained  in  408  more  than  Uoenty 
timoH,  and  Iuhh  than  thiriij  tiiiioH. 

If  then  we  tuito  awav  »40  tVom  408,  an<l  niid  Iiow 
nuuiy  times  17  Ih  cuutuiuudin  tlie  number  tliatromivixis, 
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we  shall  find  how  many  times,  more  than  twenty,  the 
Divisor  is  coutained  iu  the  Dividend  408. 

Now  408  -  840  =  68,  and  this  number  contains  17 
ju8t/t»?<r  times. 

Hence  17  is  contained  in  408  twenty  times,  and  also 
four  times,  that  is,  the  Quotient  resulting  from  the  div- 
ision of  408  by  17  is  24. 

This  process  is  represented  more  briefly  thus : 

17  )  408  ( 20+4 
840 

68 
68 

Hence  408 -^  17  =  24. 
And  yet  more  briefly,  availing  ourselves  of  the  not-ation 
by  wliich  the  locttl  value  of  digits  is  represented,  and  we 
are  enabled  to  omit  zeros, 

17 )  408  ( 24 
34 

68 

,  68 

Ex.  (2).  Suppose  we  have  to  divide  89012  by  10  : 

DiTi«or    Dividend    Qnotlont 
17)     89012       (6236 
85 

40 
84 

61 
61 

102 
102 

We  hrpt  find  h.ow  often  17  is  contained  in  80,  and  as  it 
is  contained  live  times,  we  set  down  ,0  as  the  first  fii^ure 
m  the  quotient,  then  multiply  17   by  5,    and  substlact 


24 


prv'istOK. 


the  restilt  85  from  the  89:  to  the  remaiDcler  4  Tve  amres 
the  next  figure  in  the  dividend  ;  then  as  17  is  contained 
in  40  twice,  we  set  do\vn  2  as  the  second  figure  in  the 
quotient,  then  multiply  17  by  2,  and  substract  the  result 
84  fr  u  the  40  ;  and  proceed  by  similar  steps  to  t)^^ 
end  of  the  operation. 

Ex.  (3).  Divide  920575  by  28. 

23)  920575  (40025 
92 


057 
46 


115 
115 


Here,  wlicn  we  bring  down  0,  the  thml  figure  of  the 
dividend,  23  is  not  contained  in  it  ;  we  therefore  set 
down  0  as  the  second  figure  of  the  quotient,  and  when 
we  bring  down  5,  the  fourth  figure  of  the  dividend,  23 
is  not  contained  in  5  ;  we  therelbre  set  down  another  0 
as  the  third  figure  of  the  quotient.  When  we  then  bring 
down  7,  the  next  figure  of  the  dividend,  23  is  contained 
in  57  twioa,  and  the  operation  proceeds  easily.    . 


Divide 


Examples-    (xi) 


(1) 
(8) 
(6) 
(7) 
(9) 
(11) 
?18) 

\u) 

(17) 
(19) 

k 


18  by  6. 
84  by  7. 
182  by  13. 
450  by  19. 
89'J(5  by  37. 
4!U:}70  by  817. 
19'2r.t.l70  by  042. 
2-2ili»91IW  by  4H9. 
2HH(lJ{70  by  i»09. 
y8'.)r»r):)()5(;(57  by  4128. 

i»;n2()r,H  by  2»7. 
m<nnmr)(\  by  so. 

21HHIS()10I  by  GHO. 
3991(142-1548  by  1001. 

(29)  2064068844C  by  7«4C 


27  by  9. 
182  by  12. 
288  bv  17. 
8708  by  86. 
()4'.)9  by  498. 
97(5272  by  940. 
80:m;(5784  by  868. 
4()')()825214  by  018. 
10781520  by  0142. 
407(W()I  by' 20 19. 
5(»585i)!m0  by  H'J. 
4n(»()8l)4  by  907. 
887108025  by  801. 
152847420  by  5000. 


(80)    1165584398000  by  17072. 
(31)     35088008823434  by  74291. 
(82)     869187022U85112  by  65432. 
(33)    837741356152459  by  98989. 

58376823669  by  642867. 

2959990965442  by  9864302, 
(36)     261449109180  by  8723694. 

32t  If  any  two  of  the  three  numbers  that  form  the 
Divisor,  Dividend,  and  Quotient  be  given,  we  can  find 
the  third. 

For  Dividend-^Divisor = Quotient. 
Dividend-r-Quotient= Divisor. 
Divisor  x  Quotient  =  Dividend. 

Examples-    (Jii) 

(1  The  Dividend  is  1171692,  the  Divisor  842.  Find  the 
Quotient. 

(2)  The  Dividend  is  149201,  the  Quotient  23.  Find  the 
Divisor. 

(3)  The  Divisor  is  987,  the  Quotient  64862.  Find  the 
Dividend. 
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33-  When  the  Divisor  is  not  greater  than  12,  th« 
process  of  division  may  be  greatly  abridged.  . 
Suppose  we  have  to  divide  92368  by  8. 
The  operation  is  set  down  in  the  following  form  : 
8|92368 


11546    Quotient. 

The  following  is  the  process : 

Since  8  is  contained  once  in  9,  with  1  as  remainder,  we  set 
down  1  UQfler  the  9,  and  mentally  prefix  the  remainder  1  to 
the  2,  reading?  the  result  as  12  :  then  since  8  is  contained 
mice  in  12,  with  4  as  remainder,  we  set  down  1  under  the  2, 
and  prefix  4  to  the  8,  readin<?  the  result  as  43  ;  then  bince  8 
is  contained  Jive  times  in  43,  with  3  as  remainder,  we  set 
down  6  under  the  three,  and  prefix  8  to  the  6,  reading  the 
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reSv-i  as  86  :  then  since  8  is  contained  foMt  times  in  86,  with 
4  as  remainder,  we  set  down  4  under  tbo  6,  and  prefix  4  to 
the  8,  r  ading  the  result  as  48 :  then  since  8  is  contained  six 
times  in  48,  with  no  remainder,  we  set  down  6  under  the  8, 
and  our  operation  is  completed. 

Next,  suppose  we  have  to  divide  11042304  by  12. 
The  operation  is  set  down  thus : 
12111042304 


920192     Quotieni 


The  following  is  the  process  : 

We  must  take  three  figures  before  we  obtain  a  number 
which  contains  12  ;  then  we  say  12  is  coutaiued  ni)K  times 
in  110,  with  2  to  carry  on  ;  then  12  is  contained  tu-ice  in  24, 
and  thf-re  is  nothing  to  carry  on  ;  then  12  is  not  contained  at 
all  in  2.  we  there! ore  set  dnwn  0  uuder  the  2,  and  carry  on 
2  ;  then  12  is  contained  in  23  once,  witli  11  to  carry  on  ;  then 
12  is  contained  in  110  nine  times,  with  2  to  carry  on :  lastly, 
12  is  ooutaiued  iu  24  tvnce  exactly. 


Examples   (ziil) 


•Divide 


'     (1)  7652  by  2.  (2)  725061  by  8. 

^8)  8()r)l)282  by  4.  (4)  8749320  by  5. 

(6)  7403424  by  6.  (6)  851)4221  bv  7. 

(7)  71M4(»;i)(iO  by  9.  (8)  43(521117  by  11. 

(9)  7912404  by  12.  (10)  41)011(523070905  by  9. 

(11)  7042300721  by  11.  (12)  8G089882405004  by  12. 

Divide  each  of  the  foUowiug  numbers  by  2,  8,   and  4 
separately: 

(18)     4208924,      (14)    020437548.       (16)     27540918204. 
Divide  each  of  the  following  numbora  by  C,  8,  and  9 
separately : 

(10)    40528920.      (17)    981754200       (18)     284567000. 
Divide  each  of  the  foilowiny  iiumbors  by  7,  11,  aud  12 
uparutoly : 

(18)     7971848.        (20)     30574408.        (21)     0730387812- 
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VI.  On  the  Resolution  of  Numbers  into  Factors. 

34.  We  shall  discuss  in  this  section  an  operation, 
uliich  is  tlie  opposite  of  that  which  we  call  multiplication. 
1 11  multiplication  we  determine  the  product  of  too  given 
i'actors  :  in  the  operation,  of  which  we  have  now  to  treat, 
the  product  is  given,   and  the  fiictors  have  to  be  found. 

35.  For  small  numbers  the  factors  may  be  determined 
by  inspection  : 

thus,  the  factors  of  21  are  8  anrl  7, 
the  factors  of  55  are  5  aud  11. 

36.  When  we  have  found  two  factors  that  make  up  a 
product,  one  or  both  of  these  factors  may  be  themselves 
reducible  to  simpler  factors. 

Thus  9  and  6  are  factors  of  54  : 

and  the  factors  of  9  beiusr  3  and  8, 
and  the  factors  of  6  being  2  and  3, 

the  number  54  can  be  split  up  into/our  factors,  2,  8,  S,  3. 

37-  Prime  numbers  are  those,  which  have  no  exact 

d'visor  but  themselves  and  unity. 

Thus  2,  8,  6,  7,  11,  18,  17,  19  aie  Prime  Numbers. 

Composite  numbers  are  those,  which  can  be  resolved 
into  factors,  each  of  which  is  greater  than  1. 

Thus  4,  6,  8,  9,  10,  12,  14,  15,  16,  18  are  Composite 
N  ambers. 

38.  Every  composite  number  can  be  resolved  into 
factors  which  are  prime  numbers  :  thus 

4  =  2X2;  6  =  2x3;  8  =  2x2x2;  9  =  8X3. 

Hence,  in  resolving  a  large  number  into  factors,  we 
divide  it  by  any  small  prime  number,  by  which  we  know 
it  is  exactly  divisible,  and  then  divide  the  quotient  by 
any  small  prime  number  by  which  it  is  exactly  divisible, 
and  proceed  in  this  way,  till  the  quotient  is  1  ;  then 
the  divisors  are  the  factors  requii-ed. 
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Tlius,  to  find  the  factors  of  2520  : 
2  :     2520 


2 

1260 

2 

680 

8 

816 

8 

105 

6 

85 

7 

7 

1 

Hence  2520  =  2x2x2x3x8x5x7. 

In  practical  artlimetic  we  seldom  require  to  find  all 
the  factors  of  a  composite  number,  but  very  frequently 
we  want  to  know  wliether  a  number  is  exactly  divisible 
by  a  particular  number. 

The  student  will  find  it  of  use  to  remember  the  follow- 
ing properties  of  numbers. 

A  number  is  exactly  divisible 

by  2  when  its  last  figure  is  0  or  an  even  digit,  as  426 ; 
8  when  the  sum  of  its  digits  is  divisible  by  8,  as  679 ; 
4  when  its  last  two  figures  are  divisible  by  4,  as  2864  ; 
8  when  its  last  three  figures  are  divisible  by  8,  as  25256; 
6  when  its  last  figure  is  0  or  5,  as  80  and  185  ; 
0  when  the  sum  of  its  digits  is  divisible  by  9,  as  275266  ; 

10  when  its  last  figure  is  0  ; 

11  when  the  difference  between  the  snm  of  the  digits  in 

the  odd  places  (reckoning  from  the  right)  and  the 
sum  of  the  digits  in  the  even  places  is  either  0  or 
diviBible  by  11. 
Thos  24794  and  829191  are  divisible  by  11. 

Ezamplos-  (zr) 

Find  whether  the  following  numbcra  bo  exactly  divia- 
ible  by  2,  8,  i,  6,  8,  9.  10  or  11. 
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(1)     117.  (2)     288.  (3)     495. 

(4)     1050.  (5)     23472.         (6)     42845. 

(7)     27464.         (8)    32495.         (9)     84732. 
(10)    6480.        (11)     619182718. 
Note. — We  have   inserted  these   remarke  at  this  point, 
because,  in  atteoapting  to  resolve  a  large  number  into  factors, 
it  is  well  to  know  whether  the  attempt  to  divide  it  by  2  or  8 
or  6,  &c.,  will  bo  successful. 

The  student  may  now,  following  the  instructions  given 
in  Art.  38,  work  another  set  of  Exaiuples. 

Examples-  (ivi) 

Resolve  into  prime  factors  : 

(1)       18.         (2)        24.          (8)  27.  (4)  82. 

(5)       36.        (6)        89.          (7)  42.  (8)  61. 

(9)      54.       (10)        67.      '  (11)  72.  (12)  85. 

(13)      91.       (14)        99.         (15)  100.  (16)  105. 

(17)     108.       (IS)      112.        (19)  182.  (20)  176. 

(21)     288.       (22)      482.        (23)  526.  (24)  625. 

(26)  729.  (26)  999.  (27)  1296.  (28)  1760. 
(29)     6760. 

39.  The  process  of  Multiplication  may  often  be  made 
shorter  when  the  Multiplier  is  a  composite  number,  by 
resolving  it  into  two  or  more  factors. 

Thus  if  we  have  to  miiltiply  2579825  by  56,  we  may 
resolve  66  into  tlie  factors  8  and  7,  and  proceed  thus, 
2579825 
8 


20638GOO 
7 

144470200 


The  advantage  of  this  method  will  be  more  apparent 
when  we  come  to  multiplication  of  sums  of  money, 
weights,  and  measures. 

Ezamples*    (rdi) 

Multiply,  after  resolving  the  multiplier  into  factors 
not  greater  than  12, 
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(1)     847  by  14.  (2)     423  by  22. 

(3)     6462  by  27  (4)     84974)v  86. 

(5)     8573  by  49.  (G)     28472  f)V  50. 

(7)    49273  by  63.  (8)     90728  by  132. 

(9)  90725  by  360.  (10)  40207  bv  108.  . 
(11)  36729  by  1320.  (12)  704075  by  14400. 
40-  So  also  we  may  often  simplify  the  process  of 
division,  when  the  Divisor,  though  greater  than  12,  can 
be  made  up  by  factors  each  not  greater  than  12.  For 
we  can  divide  the  Dividend  first  by  one  of  these  factors, 
and  then  divide  the  Quotient  by  a  second  factor,  and  so 
on. 

Suppose  we  have  to  divide  47268540  by  45. 
Here  45  can  be  made  up  of  the  factors  9  and  6. 
9,  47268540 


5     5252060 
1060412 


Ei^ampleS"  (xviii) 
Apply  the  process  just  explained  in  the  division  of 
(1)     84608  by  14.  (2)     079 1040  by  15. 

(8)  752864576  by  18.  (4)     1143995886  by  27. 

(6)  285216822  by  83.  (6)     2095501072  by  49. 

(7)  4167028792  by  56.  (8)     12i  10180008  by  84. 

(9)  22089992  by  108.  (10)     67667632  by  132. 

(11)     472634600  by  125.  (12)     605184160  by  720.  ^ 

(18)     687062400  by  14400. 

VII.  Inexact  Division. 

41.  mthcrto  wo  have  chosen  Examples,  in  which  the    ' 
Divisor  is  contained  an  exact  number  of  times  in  the 
Dividend. 

Now  Buppofie  wo  have  to  divide  28  by  7. 

Since  8x7  =  21,  it  follows  that  wo  can  divide  23 
nnits  into  8  parcels,  each  contaiiiin;^'  7  units,  and  when 
wo  liavo  done  this,  2  units  out  of  the  28  roumin  over. 

In  such  a  ooao  we  call  8  tho  Quotient,  and  2  Uip 
Remainder. 
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81 


Again,  ii  we  have  to  divide  724G9  by  53,  we  proceed 

thus, 

53)  72469  (1867 
53 

184 
159 

856 
818 

889 
871 

18 


Hence  the  Qnoticnt  is  13G7,  and  the  Remainder  18. 

Note. — If  we  multiply  the  Quotient  by  the  Divisor,  and 
adil  the  Kemaiuder  to  the  product,  the  sum  must  be  equal  to 
the  Divideud. 

Examples*    (six) 


Oivid 

e 

3402  hj  87. 

(2) 

.  486206  by  41. 

=•>) 

872'.)r)8  by  47. 

(1) 

57002  bv  6.5. 

(•^) 

74027:56  by  71. 

(«) 

82740325  by  98. 

(7) 

87407  by  103. 

(8) 

978462  bv  409. 

(9) 

827(')2;):5  by  723. 

(10) 

974004.'562  by  1009. 

(11) 

48237654  by  4821. 

(12) 

68725642903  by  6871. 

42.  When  we  employ,  in  cases  of  inexact  division, 
tlie  method  of  short  division,  after  breaking  up  the 
divisor,  into  component  factors,  as  in  Art.  40,  tlie  re- 
mainder will  be  found  by  a  process  now  to  be  explained. 

Ex.  (1).  Divide  43276  by  21. 


21 


43276 


14425  and  1  unit  over, 


2000  and  5  parcels  of  3  units,  or  15  units  over. 
Whence  the  Quotient  is  20G0,  and  the  Remainder  is 
15+1,  ov  IG. 
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(2).  Divide  672948  by  125. 
672948 


125 


114589  and  8  units  over. 


6   22917  and  4  parcels  of  5  units,  or  20  units  over. 


4583  and  2  parcels  of  25  units,  or  60  units  over 
Whence  the  Quotient  is  4683,  and  the  Eemainder  ii 
60  ^  20  +  8,  or  73. 


Examples-    (xx) 
Divide,  employing  Shoi-t  Division, 

CI)    4153  by  15.  (2)     687595  by  16. 

(3)     42818  by  18.  (4)    423672  by  21. 

(5)     724972  by  25.  (6)    669024971  by  27. 


(7) 
(9) 


2825780  by  83.  (8)    8642396  by  85. 

856699  by  48.  (10)     8274913  by  64. 


(11)    280047914  by  77.       (12)    419421  by  99. 
(13)    44487  by  105.  (14)     95379  by  189. 

(15)    1194477  by  210. 


43.  In  dividing  a  number  by  10,  wo  have  merely  to 
mark  off  the  last  figure,  the  other  figures  giving  the 
quotient,  and  the  figure  marked  off  the  remainder. 
Thus  2460197-7-10  =.246019  with  remainder  7. 

Again,  to  divide  42896676  by  20,  wo  might  proceed 
thiiB, 

10;42895676 


*■  21  4289667  and  5  units  over, 
,    2119788  and  1  paroel  of  10  units  over ; 

vrbence  the  Quotient  is  2110788,  and  Remainder  10  f  6, 
or  15. 
But  the  operation  is  written  more  briefly  thus : 
2,014289507/6 

2110788    and  16  remainder. 
Again, 
in  dividing  by  100,  we  mark  off  the  latt  two  ilgiircA, 
in  dividing  by  lUUU,  wo  mark  uf  the  Ui$t  ihre4  figures 
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from  divisor  and  dividend,  and  find  tho  quotient  and 
remainder  by  a  similar  process. 

44.  If  any  three  of  the  four  numbers,  that  form  the 
Divisor,  Dividend,  Quotient  and  Eemainder  be  given,  we 
can  find  the  fourth. 

1.  Let  Divisor,  Dividend,  and  Quotient  be  given. 
Multiply  the  Divisor  by  the  Quotient,  subtract  the  result 
from  the  Dividend,  and  you  have  the  Kemamder. 

2.  Let  Divisor,  Quotient,  and  Remainder  b9  given. 
Multiply  the  Divisor  by  the  Quotient,  add  the  Remainder 
to  the  result,  and  you  have  the  Dividend. 

3.  Let  Divisor,  J!)ividend,  and  Remainder  be  given. 
Snbstract  the  Remainder  from  the  Dividend,  divide  the 
restdt  by  the  Divisor,  and  you  have  tlie  Quotient. 

4.  Let  Quotient,  Dividend,  and  Remainder  be  given. 
Substract  the  Remainder  from  the  Dividend,  divide  the 
result  by  the  Quotient,  and  you  have  the  Divisor. 

Examples-    (xii) 

(1)  The  Divisor  is  25,  the  Dividend  4276,  the  Qnotient 
171.     Find  the  Remainder. 

(2)  The  Divisor  is  842,  the  Quotient  1381,  the  Eemainder 
87.     Find  the  Dividend. 

(3)  The  Divisor  is  696,  the  Dividend  872149,  the  Remain- 
der 245.     Find  the  Quotient. 

(4)'  The  Quotient  is  2910,  the  Dividend  8765287,  the  Ee- 
mainder 817.     Find  the  Divisor. 


VIU.    Methods  of  Verifying  the  Operations  and 
some  Practical  Methods  of  Shortening  Labor  in 
■   the  Fundamental  Rules. 

45.  Addition.  The  usual  verification  is  to  add  both 
npwards  and  downv/ards,  and  see  if  the  sums  agree. 
This  is  generally  sufiicient.  Another  method  is  to 
draw  a  horizontal  line  across  the  middle  of  the  sum 
and  add  it  in  two  separate  parts,  then   find  the  fium  of 
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the  two  answers,  wliicli  must  .agree  with  the  work  it  is 
to  verify.  Il'  it  be  a  very  U)ug  sum,  it  may  be  divided 
iuto  tinee  parts  by  two  iiorizontai  lines,  and  the  thiee 
separate  sums  found,  &c. 

46.  Subtraction.  The  correctness  of  the  result  in 
subti  action  maybe  tested  by  adding  the  remainder  or 
difference  to  the  subtrahend,  when  the  result  ought  to 
be  the  same  as  the  top  line  or  minuend. 

47-  Multiplication.  The  proof  of  multiplication  by 
easiiiig  out  t/ce  nines  depends  on  tlie  following  property 
of  numbers  : — 

Any  numher  'fivided  hy  nine  vnll  leave  the  seme  re- 
miiimler  as  the  sum  of  Us  digits  divided  hy  nine. 

This  will  be  evident  from  the  following  example: 
6783        6000        700   ,    80         8_ 
"9"""  ~9^  "^    9    "^9    ■'■9 

=  (66fi  +  %)+  (77+^)+  (8  +  l+f ) 
^666+77+8+ ±+  J  +  |-+-|- 

=  751+^T_+Lt!_. 

Hence  it  is  clearly  seen  that  the  remainder,  arising 
from  the  division  of  0783  by  9  is  the  same  as  tliat  aris- 
ing from  the  division  of  tlio  sum  of  the  digits  by  9. 

This  test  may  bo  given  in  the  form  of  the  following 
rule: 

Divide  tht,  mm  nf  the  digits  in  Ihn  MultipUcnfid  hy  9, 
ami  set  doimi  the  remainder.  Divide  ihr  sum  0/  the  digits 
in  the.  Multijdu-r  by  0,  ami  sH  dinon  the  reinnindtv.  Mul- 
ti/di/  thf.  two  rcviaiiidi-rs  togetlwr,  divide  the  result  hy  9, 
and  sr.t  i.'uiim  the  rr.mninder.  If  the  /jrocess  be  ctirrcct, 
this  remninder  will  hr  the  satne  as  the  rfiivtiudrr  ohfnined 
bi/  Inking  the  sum  0/  the  digits  in  t/te  huiluct  and  divid- 
ing it  by  9. 

For  example,  if  we  multiply  70371  by  8C4  tlie  pro- 
duct iB  G622U884. 
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Sum  of  digits  in  Multiplicand  =  24, 

and  24-i-9  ffivea  remainder 
Sum  of  digits  in  Multiplier  =  17, 

and  17-^9  gives  remainder 
First  remainder  X  second  remainder  =  48, 

and  48-T-9  gives  remainder  8. 
Sum  of  digits  in  the  Product  =  30, 

and  30-i-9  gives  remaind«r  3. 

This  so-called  proof  is  defective  as  a  proof  in  the 
following,  as  it  fails  to  detect  errors  in  the  product — 

1.  If  the  order  of  figures  in  the  product  be  misplaced, 
as  87  for  73. 

2.  If  eiTors  be  made  whicli  counterbalance  each  other, 
as  85  written  for  62,  tlie  sum  of  digits  in  each  case 
being  the  same. 

8,  Tf  9  be  written  for  0,  or  0  for  9,  or  either  be 
omitted  or  inserted  too  often. 

48.  Division.  To  prove  divis5ion,  multiply  the  divigor 
by  the  quotient,  and  add  the  remainder,  if  there  is  one, 
to  the  product.  If  the  result  is  equal  to  the  dividend, 
we  have  a  verification  of  the  first  operation.  Division 
may  also  be  proved  by  casting  out  the  nines,  but  the 
proof  is  less  direct  than  in  multiplication.  For  instance, 
if  we  divided  417  by  21)  the  qiiotieut  is  14  with  remainder 
11.  The  most  convenient  form  in  whicli  to  a]»ply  tiie 
proof  of  nines  is  to  v/rite  this  in  tlie  form  of  2!)  x  11  -t- 11 
=  417.  Tlie  4'emaiuder  gives  2x5  +  2  or  12.  This 
remainder  and  the  dividend,  417,  divided  l>y  0,  give  a 
remainder  3,  which  therefore  proves  the  work. 

49.  Arithmetical  Complement.  Tlie  arithmetical 
complement  of  a  number  is  defined  to  be  the  difTereiice 
between  any  given  number  and  the  unit  of  the  next 
superior  order  ;  thus  G  is  the  arithmetical  comi)lement  of 
4,  47  of  53,  84G8  of  1532,  and  so  on,  being  the  differ- 
ences respectively  of  4,  58,  1532,  and  10,  100,  10000, 
tlie  next  superior  units  of  these  numbers.  Conversely, 
also,  4,  53,  1532  are  the  arithmetical  complements  of  6, 
47,  8468  respectively. 
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The  arithmetical  complement  of  a  number  may  be 
found  by  the  following  rule : — 

Begin  at  the  left  hand  and  subtract  every  figure  from 
9  until  the  last  ;  subtract  that  from  10. 

The  arithmetical  complement  may  be  used  to  find  the 
difference  between  two  numbers,  thus  :  if  239  be  sub- 
tracted from  576  the  remainder  is  837.  But  if  701,  the 
ai-ithemetical  complement  of  289,  the  less  number,  be 
added  to  576,  the  gi-eater,  tlie  sum  will  be  1887,  one 
unit  (1000  in  this  case)  of  the  next  superior  order 
gi'eater  than  the  difference  of  the  two  numbers.  By 
removing  this  unit,  the  number  will  bo  left  equal  to  the 
difference  of  239  and  576  ;  so  that  the  difference  of  the 
two  numbers  can  be  found  by  addition.  The  arithmetical 
complement  may- be  written  thus  1761,  with  the  sub- 
tractive  unit  on  the  left,  which  when  added  to  676,  the 
sum  wUl  be  887,  the  additive  and  subtraotive  imits 
being  together  equal  to  zero. 

This  method  is  employed  with  great  advantage  to 
find  the  aggregate  of  several  numbers  when  some  of 
them  are  additive  and  some  subtractive.  Thus,  if  we 
have — 

8795  - 1682  -  2019+8759  -  6104 

We  arrange  them  as  follows  : — 

3796 

A.  0.  of  1682  is  "18I68 

2019  "  17981 

8759 

6104  ••  14896 

8899 
the  aggregate  required. 

60-    CONTBAOTIONS  IN    MULTIPLICATION. — The   multijil 

cation  by  any  number  from  12  to  10  inclusive,  may  bo 
efifected  as  follows : 

Multiply  by  the  figure  <f  the  Multiplier  in  the  unil 
place,  and  to  the  number  to  be.  carried  add  Ute  figure  oj 
the  Multiplicand  jiitil  viullijjlied. 
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Ex.  1.     Multiply  2384  by  19. 

2884 
19 


45296 


4X9  =  86  ;  set  down  6  and  carry  8. 

8x9+3  carried-|-4,  the  units  fig^r«»  of  the  multiplicand 

-==  79 ;  set  down  9  and  carry  7. 

8x9+7  carried+-8,  the  tens'  figure  of  the  multiplicand 

=  42  ;  set  down  2  and  carry  4. 

2x9+4  carried+3,  the  hundfeds'  figure  of  the  multipli- 
cand =  25  ;  set  down  6  and  carry  2. 

2  carried+2,  the  thousands'  figure  of  the  multiplicand 
=  4  ;  set  down  4. 

The  back  figivrt  system,  as  it  is  sometimes  called,  may 
be  extended  to  numbers  between  20  and  80,  and  be- 
tween 30  and  40,  by  adding  to  the  number  to  be  carried 
th6  double  or  the  treble  of  the  figui'e  of  the  multipUcand 
just  multiplied. 

Ex.  2.  Multiply  84578  by  999. 

Here  84578000  =  1000  times.  84578. 
and         84578=    1 


84648422  =  999  times  84578. 


Ex.  8.  Find  the  product  of  84578  by  699. 

Here699  =  700-1 
And  24204600  =  700  times  84578. 
84678=      1       * 


24170022  =  699  times  84678. 


Hence,  any  number  can  be  multiplied  by  99,  999, 
9999,  &c.,  by  annexing  2,  8,  4,  &c.,  ciphers  to  the 
multiplicand,  and  subtracting  the  multipUcand  from 
this  product.  And  in  a  similar  ay  ay  any  number  can 
oe  multiplied  by  another  composed  of  a  repetition  of 
the  figure  with  any  other  figure  in  the  highest  place. 
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Ex.  4.  Multiply  0643287  by  878427. 

964  3287 

(87S)(42)i7) 


7  times  the  multipland  =  676UoU09 

42  times     the  multiplicand  ="  6  ] 

times  7  times  multiplicand  =  6  }•  =405018054 

times  67503009  j 

878  times  the  multiplicand  \ 

=  9time8    42    times    the  oaAciiAnAQa 

mulultinlicand  =  9  times  f  =  8645162486 
405018U54  J 

8649280169549 

To  Squabb  any  Numb3b  ending  in  5, 

Square  the  5  and  write  do^\^l  the  result  ;  then  in* 
Brease  the  numbQr  to  tlie  left  of  5  by  1,  and  multiply 
this  sum  by  the  number  to  which  the  1  was  added. 
Set  tliis  product  to  the  left  of  the  25  and  the  nuiubex 
thus  formed  will  be  the  result  required. 

Ex.  Find  the  square  of  75; 

6  squared  =  26. 
Add  1  to  7  and  multiply  by  7  and   place  the  66  to  the 
left  of  the  25.     5625  is  the  result  required. 

51.  Abbfeviations  in  Division.  Since  4  x  26  is  100, 
and  8  x  126  is  1000,  the  division  by  25  will  be  effected 
by  multiplying  the  dividend  by  4,  and  cutting  offtlie  last 
two  figures  from  the  product.  Tiie  division  by  126  will 
be  effected  by  multiplying  the  dividend  by  8,  and  cut- 
ting off  the  last  three  figures  from  tlie  product.  In  each 
caHO  the  figures  cut  off,  when  divided  respectively  by  4 
or  by  8,  will  bo  the  remainder,  and  those  left  will  bo  the 
quotient. 

Any  number  can  bo  divided  by  9,  09,  009,  &c.,  by 
successively  dividing  tho  given  number  by  10,  100, 
1000,  iic,  respectively,  and  taking  tbe  sum  of  tho 
•aooessive  remainders  for  tho  true  remainder;  except 
when  the  Bnm  of  the  latter  exceeds  llio  next  higher 
nnit ;  iu  that  caue  botli  the  quuticnt  and  remainder  must 
>>e  increased  by  unity. 
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Ex.  Divide  65874  by  99. 

100 )  658.74 

6,58 

6 


635,39 
Here  the  siim  of  the  partial  remainder  is  188,  and 
both  the  quotieut  and  remainder  must  be  increased  by 
unity.     The  reason  of  this  we  leave  as  an  exercise  for 
the  student. 

There  is  a  method  of_  dividing  one  number  by  an- 
other, termed  the  Italian  method,  which  materially 
shortens  the  process.  In  this  method  all  the  partial 
subtrahends  are  omitted,  and  only  the  paartial  remain- 
ders retained  in  the  working. 

Ex.  Divide  108419716121  by  5783. 

6783)  108419716121  ( 18748006 

60589 


48257 


27761 


46296 
2121 

8206  final  rem. 

The  first  step  is  simply  subtraction,  giving  5058  for 
remainder.  The  work  of  the  next  step  is  as  follows  : 
8  times  3  is  24  :  4  froin  9  gives  5  (which  put  down) 
and  carry  2.  8  times  8  and  2  give  60  :  6  from  8  gives  2 
(which  put  down)  and  carry  6.  8  times  7  and  6  give 
62  :  2  from  5  gives  3  (put  down)  and  carry  6.  8  times 
6  and  6  give  46  :  46  from  50  gives  4  (put  down.) 

It  sometimes  happens  that  one  has  also  to  be  caxried 
from  the  subtiaction.     For  instance,  in  tiiis  case — 

6783  )  50581 ( 8 
4317 
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We  say :  8  times  3  is  24 :  4  from  11  gives  7  fpiifc  down) 
and  carry  3  (instead  of  2).  Then  8  times  8  and  3  give 
67  :  7  from  8  gives  1  (put  down)  and  carry  6,  &c. 

Examination  Papers. 
I. 

(1)  Express  in  words,  4237496 ;  and  in  figures,  six  hun- 
dred and  fifty-three  thousand  eis^ht  hundred  and  twelve. 

(2)  Find  the  sum  of  24753,  86729,  4237,  and  80462. 

(3)  Find  the  difTerence  between  86293  and  78464. 

(4)  Multiply  8627  by  493,  and  50042  by  307. 

(5)  Divide  8423793  by  9,  and  2659582  by  358. 

II. 

(1)  Write  in  figures,  twenty-five  millions  two  hundred  and 
fifty-seven  thousand  9Jx  hundred  and  thirty ;  and  in  words, 
402050407. 

(2)  From  seventeen  millions  and  seventeen  take  eight 
thousand  and  eight. 

(8)  Multiply  6549  by  4037,  and  27004  by  370U. 
(4)  Divide  82456789  by  96,  first  by  long  division  and  then 
by  short  division,  and  show  that  the  results  agree. 

(6)  Find  the  sum  of  one  million  and  six,  fifteen  thousand 
and  eleven,  one  hundred  thousand  and  ten,  and  sixty  thou- 
sand four  hundred  ;  and  divide  the  result  by  9. 

III. 

(1)  Write  in  words,  10010201401 ;  and  in  figni-es,  one 
million  twenty-three  thousand  and  one.  Add  together  tb© 
two  numbers,  and  from  the  sum  subtract  their  differouoe. 

(2)  Multiply  740296  by  2089,  and  426004  by  3704. 

(8)  Divide  78297426  by  85,  enaploying  short  division. 

(4)  From  one  hundred  and  twenty-six  millions  four  hun- 
dred and  six  thousand  and  three  take  niuoty-fivo  millioni 
and  four. 

(5)  Divide  the  product  of  728  and  847  by  48 

IV. 

(1)  Tjxprnnn  In  flgnrea  the  number*  repreaentad  hy 
MDCCCLXXXVIII. 

(2)  Divide  987664821  by  182,  using  short  division. 
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(3)  Reduce  to  prime  factors  56,  78,  and  114. 

(4)  Multiply  the  sum  of  86297  and  40025  by  the  difference 
between  789  and  694. 

(5)  By  how  many  does  one  million  exceed  one  hundred 
and  one  ? 

V. 

(1)  Divide  three  hundred  and  fifty-thvee  billions  eighl 
millions  nine  hundred  and  seventy-two  thousand  six  hun- 
dred and  two  by  5406. 

(2)  Multiply  8976589  by  9876. 

(3)  Resolve  into  elementary  factors  (i.  e.  prime  numbers) 
40,  90,  and  126. 

(4)  Express  in  Roman  Notation  24,  47,  and  178. 

(5)  How  many  bricks  may  be  taken  away  in  24  oarts, 
each  taking  500  bricks  ? 

VI. 

(1)  Explain  the  method  for  the  multiplication  of  two  num- 
bers, each  consisting  of  several  figures,  and  multiply  80071 
by  20590,  explaining  the  reason  for  each  step  of  the  process. 

(2)  Multiply  76894754  by  112756  in  three  hues  of  partial 
products, 

(3)  By  what  nxxmber  must  the  product  of  the  sum  and 
difference  of  8376  and  5684  be  increased  so  that  the  result 
may  be  exactly  divisible  by  7859  ? 

(4)  A  drover  bought  527  sheep  at  $2  per  head ;  twice  as 
many  calves  at  thrice  as  much  per  head,  19  cows  at  $29  per 
head,  and  thrice  as  many  horses  as  cows  at  four  times  as 
much  a  piece.     How  much  did  the  whole  drove  cost  him  ? 

(5)  Oue-half  the  sum  of  two  numbers  is  4331,  and  one-half 
their  difference  is  3353.     Find  the  numbers. 

VII. 

(1)  Eight  head  of  cattle  at  $23  each,  and  7  horses  at  $89 
each,  were  given  for  3  acres  of  land.  What  was  the  land 
worth  per  acre  ? 

(2)  If  18  men  can  reap  a  field  in  76  days,  how  long  will 
it  take  19  men  to  reap  the  same  field  ? 

(3)  A  man  bought  an  equal  number  of  sheep  and  cows  for 
$6300.  Each  sheep  cost  $3.50,  and  each  cow  $21.6a  How 
many  of  each  did  he  buv  ? 
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(4)  It  was  fonnd  that  after  789  had  been  Rulitrnctsd  875 
times  <rom  a  certain  number  that  the  remainder  was  862. 
Find  the  number. 

(5)  The  ages  of  three  brothors  are  19,  17,  and  15  years, 
and  their  father  wills  them  liis  property  worth  $35,700 
according  to  their  ages.     What  does  each  get  ?  ' 

VIII. 

(1)  Tliere  ia  a  number  which,  when  divided  by  4  and  the 
quotient  diminished  by  35^  and  tlie  result  multiplied  by  10, 
and  the  product  decreased  by  the  difference  between  the 
arithmetical  complements  of  784G  and  3479  gives  883.  Find 
the  number. 

(2)  If  5  lbs.  of  tea  are  worth  15  lbs.  of  coffee,  and  4  lbs. 
of  coffee  are  worth  8  lbs.  of  sugar,  how  many  pounds  of 
sugar  are  worth  75  lbs,  of  tea  ? 

(3)  Find  the  number  from  which  if  13675  be  taken  the 
remainder  will  be  45209  less  27G45. 

(4)  A  horse  is  worth  8  times  as  much  as  a  aaddle,  and 
both  together  are  worth  $2i31.     Find  the  value  of  the  horse. 

(5)  A  dealer  in  cattle  gave  S6400  for  a  certain  number, 
and  sold  a  part  of  them  fi)r  $3600  at  $13  each,  and  by  sc 
doing  lost  $2  per  head.  For  huw  much  a  head  must  he  sell 
the  remainder  to  gain  $300  on  the  whole  ? 

IX. 

(1)  Any  number  may  be  multiplied  by  6,  25,  125,  An.,  by 
annexing  1,  2,  8,  &c.,  ciphers  respectively  to  the  number, 
and  then  dividing  it  by  2,  4,  8,  &o.  Explain  the  reason  of 
this  rule. 

(2)  Of  what  namber  is  99995  both  divisor  and  quotient? 
(8)  A  person  bequeathed  his  property  to  his  8  sona.     To 

the  ycrngest  ho  gave  $1789;  to  the  wecnd  5  times  as  luiich 
as  to  the  yonngehi ;  anc^  to  the  eldest  8  times  as  much  as  to 
the  second;  find  W\\  value  of  the  properly. 

(4)  In  walking  a  certain  di'^tance  John  tnkes  1769 i  steps; 
bow  many  steps  will  Juuioh  t:iko  in  w  ilkins  liuH  the  diS' 
tanco,  John  tilcipg  3  steps  for  ovury  four  of  James's? 

(6)  A  mf-rchant  failed  and  his  goods  wore  worth  $77 TO. 
Out  of  this  he  ciin  pay  his  creditors  37  cents  on  the  do'lar. 
One  of  hiH  creditors  got  $199H  ns  his  share.  Find  tlie  uur* 
chant'i  indobt«dn«wi,  and  woii  lu'  owed  the  diu'  ciiHliLor. 
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X. 

(1)  In  the  multiplication  of  nnmbers,  how  do  yon  prnre 
the  correctaess  of  the  operation  by  castinj;  out  the  niues? 
Explain  and  give  reasona  for  the  rule,  and  show  the  errors 
to  which  it  is  liable. 

(2)  Multiply  to!?ethpr  172814412  and  987654321  in  three 
lines  of  partial  products. 

(3)  Simplify  1-2+4-  8  + 16- 82+64- 128+256-512-f- 
1024  -  2048-|-'4196  -8192  +  16384  -  82768+65536  - 131072+ 
262144  -  524288+1048576  -  2097152+4194304. 

(4)  Divide  7864643457  by  9999. 

(6)  The  quotient  is  equal  6  times  the  divisor,  and  the 
divisor  to  6  timf^s'the  remiinder,  and  the  three  together 
amount  to  616 ;  find  the  dividend. 

IX.    On  the  Method   of  Finding  the  Highest 
Common  Factor  of  Two  or  more  Numbers. 

52.  A  number  is  said  to  be  a  Factor  of  another  num- 
ber, when  the  Intter  is  exactly  divisible  by  the  former. 
Thus  3  is  a  factor  of  12. 

A  number  is  said  to  be  a  Common  Factor  of  two  or 
more  numbers,  when  each  of  the  latter  is  exactly  divis- 
ible by  the  former.  Thus  3  is  a  Commou  Factor  of  9, 
12,  and  15. 

The  Highest  Common  Factor  of  two  or  more  numbers 
is  the  highest  number  which  will  exactly  divide  each  of 
them. 

Thus  G  is  the  highest  Common  Factor  of  6,  12,  and 
18,  and  9  is  the  Highest  Commou  Factor  of  27,  36  and 
108. 

The  words  Highest  Common  Factor  we  shall  write 
briefly  h.  c.  f. 

For  small  numbers  the  h.  c.  p.  may  be  found  by  in- 
spection, and  by  way  of  practice  the  student  may  work 
the  following  examples,  applying  the  tests  of  divisibility 
given  in  Art.  38. 
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Examples- 

(xxu) 

1 

Find  the  H.  c.  F.  of 

(1)    8  and  14. 

(2) 

12  and  30. 

(3)    40  and  60. 

(4) 

36  and  90, 

(5)    48  and  144. 

(6) 

7,  14,  21. 

(7)    15,  27,  105. 

(8) 

32,  48,  128. 

(9)     16,  64,  256,  1024. 

(10) 

24,  51,  105, 

729, 

53.  In  large  numbers,  the  factors  cannot  often  be 
determined  by  inspection,  and  if  we  have  to  find  the 
H.  c.  F.  of  two  such  numbers,  we  have  recourse  to  the 
following  Eule : 

Divide  t/te  greater  of  the  two  numbers  by  the  less,  and 
the  Divisor  by  the  remainder,  repeating  the  process  until 
no  remainder  is  left :  the  last  Divisor  is  the  n.  c.  f. 
required. 

Thus,  to  find  the  h.  c.  f.  of  689  and  1673,  we  proceed 
thus: 

689  )  1578  (  2 
1878 

196 )  689  ( 3 
585 

104 )  195  ( 1 
104 

91)104(1 
91 

18)91(7 
'   91 

Honco  18  is  the  n.  o.  p.  of  689  and  1C78. 
The  reason  of  tiio  above  process  depends  upon  the 
following  proposition : 

A  eommon  factor  (f  any  two  numbers  is  ff,lso  a  factor 
of  their  sum,  of  their  difference,  and  qf  any  multiples  of 
eit/usr  of  them. 

TbtM,  7  U  •  oommon  factor  of  28  nrnl  i)l ; 

7  ia  also  a  faotor  of  their  turn,  '2h4-01,  or  119; 
7  ii  alto  a  faotor  of  their  diferertce,  tfl— 38  or  68. 
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i6 


Also,  7  is  a  factor  of  5  times  91,  and  of  any  other  rmtltiple  of  91. 
And  7  is  a  factor  of  8  times  28,  and  of  any  other  multiple  of  28. 

Any  number  which  is  a  factor  of  689  and  1573  is  a  factor  also 
of  their  difference  195,  • 

and  is  therefore  a  factor  of  any  multiple  of  19S  —e.  g.,  686, 

and  therefore  of  585  and  689, 

and  therefore  of  their  difference,  104, 

and  therefore  of  104  and  195, 

and  therefore  of  their  difference,  91, 

and  therefore  of  91  and  104, 

and  therefore  of  their  difference,  13, 

and  therefore  of  91  and  13, 

and  therefore  since  13  is  a  factor  of  itself  and  91,  it  is  a  factor 
of  the  given  numbers  689  and  1573. 

Also,  13  is  the  Highest  Common  Factor  of  the  given  numbers, 
for  it  has  been  shown  that  any  number  which  is  a  factor  of  689  and 
1573  is  also  a  factor  of  13,  and  since  13  is  the  highest  factor  of 
itself,  it  is  the  Highest  Common  Factor  of  689  and  1573. 

In  the  preceding  proof  it  may  be  observed  that  the  quotient* 
are  of  no  importance  to  the  result.  We  are  simply  finding  the 
difference  between  a  certain  number  used  as  a  dividend  and  a 
multiple  of  another  number  used  as  a  divisor.  This  multiple, 
tb'irefore,  need  not  always  be  less  than  the  dividend,  and  it  will 
be  sufficient  to  find  the  difference  between  tl^e  dividend  and  the 
nearest  multiple  of  the  divisor.  Attention  to  this  will  some' 
times  shorten  the  labor.  Thus  in  the  preceding  example, 
195)689(4 
780 

91)195(2 
182 


13)91(7 
91 

Examples-  (J^xiil) 
Find  the  h.  o.  f.  of 


(1) 
(3) 
(5) 
(7) 
(9) 


384  and  1296.  (2) 

7455  and  47223.  (4) 

6906  and  10359.  (6) 

49608  and  169416.  (8) 

1581227  and  16758766.  (10) 


2272  and  8552. 
12321  and  54346. 
1908  and  2736. 
126025    and   40115. 
35175   and  236845. 


54.  If  the  h.  o.  b".  of  three  numbers  be  required,  we 
first  find  the  h.  o.  p.  of  two  of  the  numbers.  Then  the 
B.  c.  p.  of  this  result  and  the  third  number  will  be  the 
H.  0.  p.  required. 
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For  example,  if  we  reqiiii-e  the  h.  o.  f.  of  851,  459, 
and  1017,  we  first  find  the  h.  c.  f.  of  351  and  459  to  be 
27,  and  then  we  find  the  h.  c.  f.  of  27  and  1017  to  be  9, 
which  is  therefore  the  h.  c.  f.  requued. 

Examples-  (xxiv) 
Find  the  h.  c.  f.  of 

CD     16,  20,  28.  '         (2)     14,  42,  56.  138. 

(3)     305,511,803.  (4)     232,200,493. 

(5)    492,  1476,  1763.  (6)     148,  444,  592,  703. 

X— .Lowest  Common  Multiple. 

55.  A  number  is  called  the  Multiple  of  another  num- 
ber, when  the  former  is  exactly  divisible  by  the  latter. 
Thus  12  is  a  multiple  of.  8. 

A  number  is  said  to  be  a  Common  Multiple  of  two  or 
more  numbers,  when  the  former  is  exactly  divisible  by 
each  of  the  latter.  Thus  12  is  a  Common  Multiple  of 
2,  8  and  4. 

The  Lowest  Common  Multiple  of  two  or  more  num- 
bers is  the  lowest  numbbr,  which  is  exactly  divisible  by 
each  of  them. 

Thus  12  ic  the  Lowest  Common  Multiple  of  4,  6  aad 
12,  and  00  is  the  Lowest  Common  Multiple  of  15,  20 
and  80. 

The  words  Lowest  Common  Multiple  we  shall  write 
briefly  l.  c  m. 

56.  To  And  tho  l.  o.  m.  of  two  numbers  we  have  the 
following  Rule. 

Divitle  one  of  the  mimJtera  by  the  n.  o.  f.  and  mnlfiphj 
f/ie  quotient  by  //*«  oOier  number.     Tlis  result  is  tke  l.  o.  m. 
For  example,  to  find  the  l.  o.  m.  of  24  and  80. 
The  u.  u.  F.  of  24  and  80  is  12. 

Now  24 -I- 12-2. 
.'.  L.  0.  M.  of  24  and  86-86x2-72. 

Non. — The  symbol  .*.  stands  for  the  word  tlicrcfor^ 

Binc«-  12  iff  thnn.  o.  r.  of  'ii  nml  1)0,  thon  24  =  12X2  and  80  = 
I2XJ,  al«o24XU0  »  liX2XixXJ,   uuJ  obviuualy  tho  leaat  com- 
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naon  mnltiple  of  the  two  numbers  will  consist  of  the  product  of 
all  the  piiino  factors  iu  the  two  numbers  ;  or   the  least  common 

24X36       „o 
multiple  of  24  and  36  =  12X3X2  or — jg"   ~ 

And  there  is  no  integral  number  less  than  72,  which  U  a  mul- 
tiple of  24  and  36. 

For  72  contains  24,  3  times,  36,  2  times,  and  3  and  2  being 
prime  to  each  other  : 

24X36.   Of   tije  least 

"Wherefore  the  l.  o.  m.  of  24  and  36 ^ — 

eommon  multiple  of  two  numbers,   is  equal  to  their  product 
divided  by  their  highest  common  factor. 

The  following  form  is  perhaps,  more  convenient  in  practice. 

24X36  36 

L.  0.  M.  of  24  and  36  =—^2--  =  24x  — . 

The  ii.  0.  M.  of  two  numbers  is  equal  to  the  product  of  either 
of  the  numbers  raultipl  ed  by  the  quotient  arising  from  dividing 
the  other  by  their  highest  common  factor. 

Examples,  (xxv) 

Find  the  L.  C.  M.  of 

(1)     27  ana  54.  (2)  88  and  108. 

(3)     633  and  844.  (4)  195  and  735. 

(5)     1000  and  2125.  (6)  3432  and  3575. 


7)     936  and  292ri.  (8)     23U4  aud  4032. 

(9)     2443  aud  4537. 

57.  To  find  the  l.  o.  m.  of  three  or  more  numbers,  we 
might  find  the  l.  c.  m.  of  any  two,  and  then  find  the 
L.  c.  M.  of  the  resulting  number  and  of  a  third  of  the 
original  numbers,  and  so  on,  the  final  result  being  the 
L.  c.  M.  required. 

T'mis  to  find  the  l.  c.  m.  of  12,  20,  36  and  64,  we 
mig'  I  proceed  thus; 

the  L.  c.  M.  of  12  and  20  is  60, 
of  60  and  86  is  180, 
of  180  and  54  is  640; 
.-.  the  i^  c.  M.  of  12,  20,  30  aud  u4  la  540. 

But  in  practice  it  is  generally  more  convenient  to  pro- 
ceed by  the  following  Kule. 

Set  down  the  given  nvmhers  side  hy  side  ;  divide  hy  any 
number,  commeiiciny  with  2,  3,  5  .  .  .  which  will  exactly 
divide  two  at  least  of  the  numbers ;  set  down  the  quotients 
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and  tile  numbers  that  are  not  exactly  divL<iiii!c  by  the 
divisor,  mlc  In/  side :  and  proceed  in  this  way  till  you  yet 
a  line,  of  numbers,  iihich  (ire  prime  to  one  another.  Then 
the  -continued  product  of  all  the  divisors  and  the  numbers 
in  this  line  nvill  he  the  l.  c.  m.  required. 

Thus,  te  find  the  l.  c.  m.  of  12,  20,  80,  54. 

2  1 12,  20,  30,  54 


2 

.  6,  10,  15,  27 

3 

8,    5,  15,  27 

5 

1,    6,    6,    9 

1,    1,    1,    9 
.'.  L.C.M.=»2X2X  3X5X9^540. 

The  following  is  somewhat  shorter : 

Set  down  the  numbers  in  a  line,  then  strike  out  any  that 
are  contained  in  any  of  the  others.  Divide  those  not 
struck  out  by  any  number  that  tcill  exactly  divide  one  of 
tJum;  Jinder  any  that  it  exactly  dividr.'i,  place  the  quo- 
tient; under  any  which  contain  some  factor  common  to  it, 
set  down  the  quotient,  after  sIriJciny  nut  this  factor :  and 
briny  down  all  the  other  numbers. 

Proceed  in  this  way  with  the  new  line  ;  and  so  on,  uhtil 
all  the  numbers  left  in  any  line  have  no  common  woasure, 
but  unity.  Then  the  continued  product  of  the  numbers  in 
this  line  and  all  the  dirisurs  is  the  L.  C.  M.  qf  t/ie  given 
numbers. 

Thus,  taking  the  numbers  in  Section  f)?  ; 
12  I  12,20.80,54 
I"  ^    ?r  6,    9 
.-.  I,,  c.  M.  -9  X  5  X  12-640. 
To  find  the  i..  c.  m.  of  4,  8,  10,  12,  10,  20,  24,  25,  80. 
Again, 

12  I  i,  ^,  ;g,  ;^,  10.  20,  24,  25.  80 

/.  L.  0.  M.  -25'X  4  X  12-1200. 
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Examples,    (xxvi) 
Find  the  l.  o.  m.  of 

(1)     6,  9,  24,  40.  (2)  8,  12,  22,  65. 

(3)     12,  18,  96,  144.  (4)  16,  30,  48,  56,  72. 

(5)     84,  156,  63,  99.  (6)  27,  33,  54,  69,  132. 

(7)     17,  51,  119,  210.  (8)  15,  26,  89,  65,  180. 

(9)    44,  126,  198, 280,  330.  (10)  50,  388,  675,  702,  975. 

Examination  Papers. 

I. 

(1)  Pinfl  the  least  number  which,  divided  by  13,  16  and 
17,  gives  remainder  12  in  each  case. 

(2)  If  A,  B  and  0  walk  103950  inches  together,  how  often 
will  they  step  at  the  same  moment,  A  taking  33  inches, 
at  a  stop,  B  27,  and  C  30  ? 

(3)  How  many  rails  will  inclose  a  field  23023  feet  long  bj 
17765  feet  wide,  the  fence  being  straight  and  6  rails  high, 
the  rails  of  equal  length,  and  the  longest  that  can  be  used  ? 

(4)  Two  cog-wheels  containing  210  and  330  cogs  respect- 
ively, are  working  together.  After  how  many  revolutions  oi 
the  larger  wheel  will  two  cogs  which  once  touch,  touch 
again  ? 

(5)  Three  numbers  between  80  and  140  have  12  for  their 
H.  0.  F.,  and  2772  for  their  l.  o.  m.     Find  the  numbers. 

II. 

(1)  Explain  how  to  find  the  (1)  h.  o.  p.,  and  (2)  the  L.  o.  ic. 

of  a  series  of  numbers  by  resolving  them  into  their  prime 
factors. 

(2)  A  farmer  has  600  bushels  of  wheat ;  what  are  the  three 
smallest-sized  bags,  and  the  three  largest  bins,  holding  an 
exact  number  of  bushels,  that  will  each  measure  the  same 
without  a  remainder? 

(3)  What  is  the  smallest  sum  of  money  with  which  I  can 
buy  sheep  at  $5  each,  cows  at  $22  each,  or  horses  at  $75 
each  ? 

(4)  Three  horses  are  running  round  a  race-course  of  6280 
yards  ;  the  first  horse  runs  440  yards  a  minute,  the  second 
852  yards,  and  the  third  264  yurds ;  find  the  time  between 
their  once  coming  alhtogether,  and  their  coming  all  together 
again. 

(5)  Find  the  least  number  which  divided  by  675,  1050, 
and  4368,  will  leave  the  same  remainder  32. 
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III. 


(1)  Explain  how  you  would  find  all  the  divisors  which  a 
number  has.     Find  those  of  1800. 

(2)  The  L.  CM.  of  2,  3,  4.  5,  6,  8,  9,  and  another  numbei 
prime  to  them  is  10440.     What  is  this  number? 

(3)  How  do  you  detormine  whether  a  number  is  prime  oi 
composite  ? 

Which  of  the  following  numbers  are  prime  and  which 
composite :— 3891,  2699,  14787  and  1477? 

(4)  Three  meu,  A,  B,  and  C  start  together  from  the  same 
place  to  walk  round  an  island  60  miles  in  circumference; 
they  walk  in  the  same  direction,  A  at  the  rate  of  5  miles  per 
hour,  B  at  4,  and  C  at  3.  In  wuat  time  will  all  be  together 
for  the  first  time  after  starting,  and  how  many  miles  will 
each  have  gone? 

(5)  Find  the  greatest  weight,  in  grains,  that  will  measure 
both  pounds  Avoirdupois  and  pounds  Troy,  there  being  5760 
grains  in  one  pound  Troy,  and  144  Iba.  Avoirdupois  contain 
as  many  grains  as  175  lbs.  Troy. 

(1)  Dofine  Factor,  Meusnro,  Multiple,  and  explain  when  a 
number  is  Prime  and  when  Compobite.  In  what  digits  must 
prime  numbers  end  ? 

(2)  The  product  of  two  numbers  is  1270874,  and  half  of 
one  of  them  is  3129.     What  is  the  otlier  ? 

(8)  Tlie  fore  wheel  of  a  carriage  was  11  feet  in  circumfer- 
ence, and  the  hind  one  18  feet.  There  being  6280  feet  in 
mile,  how  many  milfs  bad  a  carriage  gone  when  the  same 
spots  which  Wire  on  th^  gnmud  at  the  time  of  starting, 
had  been  on  tbo  ground  8G0  limes  at  the  siime  instunt? 

(4)  A  can  dig  80  post  IioIph  in  a  day;  B  can  dig  82,  and 
C  80  ill  the  sam''  tiin*-.  Wliut  is  tlie  Hiu'illcst  number  which 
will  fiinii»>li  exact  days'  labor  either  for  each  working  alouo 
or  for  all  working  togclhor? 

(5)  How  many  firkins  of  butter,  each  containing  66  lbs.  at 
28  ciMils  a  pound,  niUHt  bo  given  for  14  bbls.  of  su^ar,  each 
containing  270  lbs.  at  b  cents,  per  pound  f 

V. 
n)  FiXplnin  the  tise  of  zero  iu  dociranl  notation. 
(2)  Find  the   greatest   number  which    will  divide   10074 
ind  16886.  learinff  aa  remainders  roHoootivelv  64  and  80. 
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(3)  The  dibits  in  the  nnits'  and  millions'  plncen  of  a  nnm- 
bor  are  2  ami  7  reanentively,  what  will  be  tlie  di<ritR  in  the 
same  places  when  999999  is  taken  from  the  number  ? 

(4)  An  avenue  3  miles  ion?  is  planted  with  5  rows  of  trees. 
The  trees  are  placed  in  the  different  rows  at  the  distances  of 
6,  8,  9,  10  and  12  feet  reapRctivelv.  If  the  rows  start  from 
the  same  straight  line,  (1)  how  often  will  5  trees  be  in  aline, 
there  beins;  5280  feet  in  a  mile?  and  (2)  how  many  trees 
will  there  be  in  the  aventie  ? 

(5)  A  number  is  composed  of  the  following  factors :  2*, 
8' ,  6* ,  11  and  17  ;  find  the  number. 

XI.— On  Fractions. 

58.  Numbers  are  the  measures  of  quantities. 

A  Qumi'Aty  is  anything,  which  may  be  regarded  as 
being  made  up  of  parts  like  the  whole. 

Thus  a  sum  of  money  is  a  quantity,  because  we  may 
regard  it  as  made  up  of  parts  like  the  whole. 

To  measure  any  quantity  we  fix  upon  some  known 
quantity  of  tlie  same  kind  for  our  standard  or  Unit,  and 
tiie  Number,  which  expresses  how  many  times  tliis  Unit 
is  contained  in  the  quantity,  is  called  the  Measubk  of 
the  quantity. 

To  put  this  in  a  more  practical  shape,  we  give  the 
following  illustration  :  We  measure  large  sums  of  money 
by  the  Unit  which  we  call  a  Pound,  and  when  we  say 
tliat  a  man's  income  is  Jive  hnmlreil  a  year,  we  mean, 
that  he  receives  yearly  a  sum  of  money,  which  contains 
the  unity  five  hundi'ed  times,  and  we  call  the  Number 
J'ive  Handled  the  meaaure  of  his  income. 

59.  Now  we  can  conceive  that  a  unit  of  measurement 
may  be  divided  into  a  number  of  parts  oi equal  magnitude. 

For  instance,  if  we  take  a  Poimd  as  the  Unit,  by 
whi(!h  we  measure  sums  of  money,  we  suppose  this  unit 
to  be  divided  into  twenty  equal  parts,  and  we  call  each 
of  tliese  parts  one-twentieth  of  a  Poiind ;  two  such  parts 
will  be  two-twentieths,  three  wili  be  three -twentieths  of  a 
Pound.  Such  pails  aie  caUed  Fractions  of  a  Pound,  or 
other  Unit,  and  we  eive  the  followinff  definition : 
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Dep.  We  form  a  Fraction  by  dividing  a  unit  into 
some  number  of  equal  parts  and  by  taking  one  or  more 
of  those  parts. 

The  number  of  equal  parts,  into  which  the  Unit  is 
divided,  is  called  the  Denominator  of  the  fraction,  and 
the  number  expressing  how  many  of  these  parts  are 
taken  to  form  the  fraction  is  called  the  NuiiERATOR  of 
the  fi-action. 

These  operations  are  denoted  by  the  following  symbols : 
we  represent  a  fraction  by  writing  the  numerator  above 
the  denominator,  and  separating  them  by  a  horizontal 
line. 

Thus  J  represents  the  fraction,  of  which  the  nume^ 
rator  is  3  and  the  denominator  4. 

Such  Symbols  are  called  Fraction- Symbols,  or,  for 
brevity,  Fractions. 

60.  The  symbol  ^  is  read  one-half. 
The  symbol  ^  is  read  one-third. 
The  symbol  J  is  read  three-fourths. 
The  symbol  ^  is  read  six-sevenths, 

and  so  on. 

61.  The  Numerator  and  Denominator  of  a  Fraction 
are  called  the  Tebms  of  the  frnotiou. 

A  Pbope*  fraction  is  one  in  which  the  Numerator  is 
less  than  the  Denominator,  as  ^. 

An  Impaopeb  fraction  is  one  in  which  the  Numerator 
is  greater  than  the  Denominator,  as  ^. 

In  our  •explanation  of  the  fundamental  operations 
performed  with  fracti(ms  wo  shall  make  use,  as  far  as  is 
possible,  of  j/roiter  fractions  only. 

62.  To  show  that  I =-1^. 

SuppoHO  a  Unit  tu  be  divided  into  8  equal  parts. 
Then  }  will  roprosont  2  of  theie  parts (1). 

Next,  lot  each  of  the  8  parts  be  subdivided  into  4 
•qaol  parts. 
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Thus  the  Unit  has  been  divided  into  12  equal  parts,  and 
fHj- will  represent  8  of  these  subdivisions  (2). 

Now  1  of  the  parts  in  (1)  is  equal  to  4  of  the  subdi- 
visions in  (2). 

.'.  2  parts  are  equal  to  8  subdivisions, 
and  •••■|=tV 

We  draw  from  this  proof  two  inferences  : 

I.  If  the  numerator  and  denominator  of  a  fraction 
be  multiplied  by  the  same  number,  the  value  of  the  frac- 
tion is  not  altered. 

Thus  «  =  »|,  ami  T*5  =  TVTr. 

II.  If  the  numerator  and  denominator  of  a  fraction  be 
divided  by  the  same  number,  tJae  value  of  the  fi-action  is 
not  altered. 

Tims  ^4 f      anrl    90   _    9 

4.nus  TT^— -j-g-,  ana  ^^-^  —  y^. 

63.  To  make  the  important  theorem  established  in 
Article  62  more  clear,  we  shall  give  a  practical  proof 
that  1=^,  by  takiug  a  straight  line  as  the  imit  of 
length. 

I    I    I    I    I    I    I    I    I   I   I    I    I    I    I    I   I    I    I    I   I 
A  E  D  P  B  0 

Let  the  line  AC  he  divided  into  6  equal  parts. 
Then,  if  B  be  the  point  of  division  nearest  to  C, 

ABxB^oiAC (1). 

Next,  let  each  of  the  parts  be  subdivided  into  4  equal 
parts. 

Then  AG  contains  20  of  these  subdivisions, 
and        AB  contains  16  of  these  subdivisions ; 

.-.  ABi^l^oi  AG (2). 

Compaiing  (1)  and  (2),  we  conclude  that 

4  —  i« 
-6— iTo* 

64.  A  fraction  is  in  its  Lowest  Terms  when  the  nume- 
rator and  denominator  have  no  common  factor  except 
unity ; 
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Thus  |,  ^,  1^  reiiresent  fractions  in  their  lowest 
terms. 

To  reduce  a  fraction  to  its  lowest  terms  we  have  the 
following  liule : 

Divide  the  Numerator  and  Denominator  by  their  n.  c.  f. 

Thus,  if  we  have  to  reduce  H  to  its  lowest  terms,  we 
know  that  9  is  the  h.  c.  f.  of  18  and  81,  and  dividing  the 
numerator  and  denominator  by  9,  we  have  the  resulting 
friCtion  i. 

Again,  to  reduce  -^'^  to  its  lowest  terms,  we  find  25  to  be 
the  H.  c.  F.  of  25  and  600,  and  tlierefore  -jV  will  be  tlie 
reduced  fraction. 

When  we  see,  by  inspection,  or  by  an  application  ol 
the  tests  of  divisibility  given  in  Art.  38,  that  a  factor  is 
common  to  both  Numerator  and  Denominator,  we  may 
divide  both  by  this  factor  and  reduce  the  fraction  to 
lower  term^,  without  going  through  the  process  of  fiud- 
iug  the  n.  c.  f. 

Th'i«»,  to  reduce  V.tq  traction  Tj^,Vir.  we  see  that  both  terms 
ara  divfisiulo  by  10,  and  .'.  v^iVu^ttA* 

Now  27  and  030  are  Doth  divisible  by  9  (-Yrt.  38), 

and  .*.  \)Vii  =  TuT- 

Examples,   (xxvii). 
Reduce  to  their  lowest  terms  the  following  fractions  : 

(1)  il  (2)  -/bV  (8)  -AV  (4)  iU- 

(5)  im-  (C)  W^l  (7)  UU-  (8)  A'-y 

(9)  AViV  (10)  ihlh 

65.  Two  fiTictions  may  bo  roplncod  by  two  equiva- 
lent fractions  with  a  Comiuou  Doiiomiuator  by  the 
fuUowing  mlo : 

Find  till'.  \..  c.  M.  of  thf  diHoininators  uf  the  given /rac- 
tiona. 

DivitU  the  l.  o.  m.  by  the  di^nominntnr  of  etich  fraction. 

Multiply  ibn/irHt  S^mnrralur  lnj  the  first  Quotient. 

SiuUiply  thetecond  S'umerator  by  the  second  Quotient, 


The  two  Proa  acts  ivill  be  the  Numerators  of  the  equiva- 
lent frnrtions,  uhone  common  denominator  is  the  l.  c.  m.  oJ 
the  original  dcnoviinators. 

The  same  rule  holds  for  three,  four,  or  more  fractions. 
Ex.  (1).  Reduce   to   equivalent    fractions    with    the 
lowest  common  denominator  ^  and  ^. 

Denominators  8,  7, 

L.  0.  M.  56. 

Quotients  7,  8. 

New  numerators  21,  82. 

Equivalent  fractions  f  J-,  f  f . 

Ex.  (2).  Reduce  to  equivalent  fractions  with  the 
lowest  common  denominator 

3         4         13 

Denominators  3,  9,  72. 
L.  c.  M.  72. 

Quotients  24,  8,  1. 

New  Numerators  48,  82,  18. 

Equivalent  fractions  i,\    Z\    -f-J. 

Examples,   (xxviii). 

Reduce  to  equivalent  fractions  with  the  lowest  com- 
mon denominator. 

(1)  I  f.  (2)  i  ^  ir.  (3)  M  A- 

(4)  -iV  1^  iJ  -i^A-.  {o)it  \\  l\  nV-. 

(G)  i  i  i  -h.  (7)  -hi   h   W  \h. 

66.  To  compare  the  values  of  two  or  more  fractions, 
we  convert  them  into  equivalent  fractions  with  a  com- 
mon denominator  :  then  the  comparisoa  of  the  vnhies  of 
the  orip[inal  fractions  can  be  made  by  comparing  the 
numerators  of  the  new  fractions. 

For  example,  to  compare  the  value  of  |  |  and  ^. 

The  equivalent  fractions  are  •§  J  8  4   %  }• 

The  descending  order  of  value  of  the  nmnerators  is  63,  60, 
£6; 

.'.  the  descending  order  of  value  of  the  given  fiucticns  is 

S         A         2 
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07  We  may  also  compare  fractions  by  reducing  them 
to  ii  actions  with  a  common  Numerator,  and  assigning 
the  greatest  value  to  that  one  of  the  resulting  fractions 
which  hai  the  least  denominator. 

Thus  tc  compare  the  values  of 

3        9  7    fl,,/l    8  1 

The  equivalent  fractions  are 

8  1       ft  1    onrl   ^  1 

. .  the  descending  order  of  the  given  fi-actions  is 

27       8  1        3 
3T      ffS'      6' 

Examples,    (xxix). 
Compare  the  values  of 

(1)     ?-    \    A-  (2)     ^    \    U. 

(8)     A    if     ^f.  (4)     A     A     U. 

(5)     /^     ^'j     H-  (6)     A     a'V     A. 

ADDITION  OF  FRACTIONS. 

68.  The  rule  for  adding  two  or  more  fractions  to* 
gether  is  this  : 

Reduce  the  Fractious  to  equivalent  fra«tions  having  the 
I^wes    Common  Denominator. 

Then  add  the  nwnerators  of  the  ei/uivalent  fractions  and 
place  the  result  as  the  Numerator  of  a  fraction,  whose 
Denominator  is  the  common  denominator'  of  the  equivalent 
fractions. 

The  fraction  will  be  equal  to  the  sum  of  the  origini* 
fractions. 

For  exam|)le,  to  find  the  sum  of  ^  and  ^. 

\  =  ^\  and  I  =  1^, 

Examples,   (xxx). 
Find  the  sum  of  the  following  fractions : 

(1)     |and|.  (2)    §andV»*. 

(8)     ?   Anud^„.  (1)     it   ,\  and.V 


(5) 

t'V   ^\  U  and 

(6) 

W  t  tV  and 

(7) 

t\  a  ttV  and 

(8) 

i    i    f   iand 

(9) 

2       3          7      anrl 
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T35' 

1 
TT- 

SUBTRACTION  OF  FRACTIONS, 

69.  ^^lie  I'^^e  for  subtracting  a  fraction  from  a  greater 

fraction  is  this : 

Reduce  the  fractions  to  equivalent  fractions  having  the 
Lowest  Common  Denominator.  Then  subtract  the  numer- 
ator of  the  smaller  of  the  equivalent  fractions  from  the 
numerator  of  the  greater,  'ind  place  the  renult  as  the  Nu- 
'  meralor  of  a  fraction,  whose  denominator  is  the  common 
DemAninator  of  the  equivalent  fractions.  This  fraction 
will  be  equal  to  the  difference  of  the  original  fractions. 

For  example,  to  find  the  difference  between  |  and  -f  • 

2  _  1  4    f.^A    5  _  1  5 

•       5  _  •-•  _  1  5  _  I  4  _     1 
••7       S  —  T?T       51  —Uf 

Examples,     (xxxi). 
Find  the  difference  of  the  following  fractions  : 


(1) 

4 

andf. 

(2) 

7      and  If. 

(3) 

1 1 
Tir 

and  If. 

i4) 

if    and  1^4 

(5) 

1  7 
03 

and  ^%%. 

(6) 

^\    aud^%% 

(7) 

1  46 
^73" 

and  -|« «. 

(8) 

^U  and  Iff 

(9) 

347 

onrl     8  •■'•'5 

MULTIPLICATION  OF  FRACTIONS. 

70.  A-  fraction  is  multiplied  by  a  whole  number  by 
multiplying  the  numerator  by  that  number  and  leaving 
the  denominator  unchanged. 

Thus  f  multiplied  by  3  becomes  f . 

For  each  of  the  symbols  f  and  ^  implies  that  a  unit 
has  been  divided  into  7  equal  parts,  and  three  times  as 
many  of  those  parts  are  taken  to  form  the  fraction  rep- 
resented by  the  latter  as  are  taken  to  form  the  fraction 
represented  by  the  former. 
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71.  To  prove  that  f  of  |  =  ^'y 

I  of  I  =  ^  of  il  Art.  62. 

Now  suppose  a  unitto  be  divided  into  15  equal  parts. 

Then  |  of  |  =  f  of  12  of  snch  parts 

=  j^j  of  12  of  such  parts  Art.  62. 

IK'S  of  such  parts.  Art.  62. 

But  tV~^  °^  ^"''^  parts ;  Art.  62. 

Hence  we  derive  the  Kule  for  what  is  called  Multipu- 
OATioN  OF  Fractions. 

We  extend  the  meaning  of  the  sign  x ,  and  define 
f  X  J  (which  according  to  our  definition  in  Art.  21  would 
have  no  meaning)  to  mean  §  of  ^,  and  we  conclude 
that  ,J  X  I  =  1^^  which  in  words  gives  us  this  rule  : 

"  Take  (lie  product  of  the  numerators  to  form  the  Nume- 
rator of  the  resulting  fraction,  and  tlte  product  of  t/ie  de- 
nominators to  form  iJie  Denomhudor." 

The  same  rule  holds  good  for  the  multiplication  of 
three  or  more  fractious 

Before  cfiFocting  the  Multiplication,  common  factors 
should  be  removed  from  the  Numerator  and  Denomina- 
tor.  It  will  bo  well  for  the  learner  to  bo  famihar  with 
the  principles  laid  down'in  Art.   88. 

For  example,  to  find  the  value  of  |J  of  ^\  of  \l  we 
proceed  thus : 

2x7x8x7xl7_ 

8x5x3x17x7x7 

and  removing  common  factors  fium   numerator  and 
deuuminator, 

a 

9 
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Examples  (xxxii). 
Beduce  to  their  simplest  form 
(l)fof|.  (2)      |x-^xtV- 

(3)  n^ii^i^-  (4)    llxUtXyV^. 

(7)  ^9^  of  U  of  II  of  li.     (8)  tff  of  f  J?  of  tViV 

/•q\    1  'i  0  5  nf    7  12    nf  1  ■''  3  •' 
W^    ^7  6^3  OI  ^TTJff  OI  -YTiS-S' 

DIVISION  OF  FRACTIONS. 

72.  A  fraction  is  divided  by  a  whole  number  by 
multiplying  the  denominator  by  that  number  and  leav- 
ing the  niftnerator  unchanged. 

Thus  ^  divided  by  8  becomes  ^y 
For  ^  implies  that  a  unit  has  been  divided  into  7 
equal  parts, 

^y  implies  that  a  unit  has  been  divided  into  21  equal 
parts,  and  hence  each  part  in  the  former  is  three  times 
as  great  as  each  part  in  the  latter,  and  since  the  same 
number  of  parts  is  taken  in  both  cases,  the  latter  fraction 
is  one-third  of  the  former. 

73.  To  shoiv  that  -| ^4  =  f  X  f . 

The  quotient  resulting  from  the  division  of  f  by  -J  is 
such  a  number,  that  when  it  is  multiplied  by  the  divi- 
sor ^  the  product  must  be  equal  to  the  dividend  |, 
that  is, 

^  of  tlie  Quotient =f, 
.*.  I  of  i  of  the  Quotient  =  f  of  §, 
.-.  IS  of  the  Quotient=i  of  f , 
.*.  the  Quotient=4  off, 
that  is,  I  -4-  |-=^  off. 
or,  §  ^  i=§  X  h 
,Hence  we  obtain  the  following  rule  for  what  is  called 
XkvisioN  OF  Fractions. 

Invert  the  divisor,  and  proceed  as  in  Multiplication. 

Time    12     .     lG_1Cv35  —  15 


00  FRACTIONS. 

Examples,  (xxxiii) 
Divide 
(1)   n  by  ?  (2)   U  by  \i 

(8)    ir'AbyH  (4)    ^\hj^S 

(5)   ifVVty^f  (6)    AVby^VV 

(Q)      isno  liv    02  1 
l»;      5T7T  "y  TCTlff 

74.  Having  now  established  the  elementary  rules  for 
operations  perfonned  with  fractions,  we  proceed  to 
notice  some  other  points  belonging  to  this  branch  of 
Arithmetic. 

75.  A  whole  number,  or  integer,  can  be  T^itten  as  a 
fraction,  by  putting  1  beneath  the  number  as  a  denomi- 
nator :  thus  5  may  be  written  as  a  fraction,  thus  ^. 

Also,  since  ^  =  ^  =  ^  ==  V  ^^^  so  on,  it  is  clear 
that  we  can  represent  a  whole  number  by  a  fraction, 
whose  denominator  is  any  whole  number  we  please  to 
select. 

76.  A  Mixed  Number  is  a  number  made  up  of  an 
integer  and  a  fraction,  as  4^.  This  may  be  read  thus, 
fiiur  and  two-sevenths,  and  must  be  regarded  as  the  sum 
of  4  and  ^. 

A  mixed  number  can  be  brouglit  into  the  form  of  an 
improper  fraction,  by  multiplying  the  integer  by  the 
denominator  of  the  fraction,  adding  to  tlio  product  the 
numerator  of  the  fraction,  and  making  the  sum  the 
numerator  of  a  fraction,  of  which  the  denominator  is 
the  denominator  of  the  original  fraction. 

Thus  4^  =  V* 

For  4f  =  4  +  a  =  y  +1  =  -y. 

Conversely,  an  improper  fraction  can  bo  reduced  to  a 
mixed  number,  by  dividing  the  numerator  by  tlie  do- 
nominator,  sotting  down  the  quotient  as   the   intogral 
f>art,  and  making  the  romaintlor  tlie  uurnorator  of  tlie 
roctional  part  of  the  mixed  number,  the   denominator 
being  the  uuiiomituitor  of  the  origina]  fraction. 
Tbns  V  »  ai 
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Examples,  (xxxiv) 
Convert  into  improper  fractions 
(1)     7*         (2)     23|«        (3)     216JI         (4)     173^»-„ 
and  into  mixed  numbers 

(5)   *tV      (6)   ^Ui      (V    *tW       (8)   -rr^ 

77.  The  rules  for  the  Addition,  Subtraction,  Multi- 
plication, and  Division  of  Fractions  are  appHcable  to 
Improper  Fractions. 

TVina    7_l_13  3A4.36  61  o    I 

9         13  108  85  43 

y  — Xlf  —  V(T    —  Off  —  ^TT 

13    w    ■7. 13  X  2  7  13X9X3  3  ^  j  j 

7      -^TO  9X2  6"    9X13X3  7  T 

117     ,    •!    117y33  9X13X11X3         _  _9X  3^    _.  J? 

TTU  "^  33"         TTV  -^TT  llxlOX7xi»  10x7  '''' 

78.  In  the  application  of  the  rules  to  Mixed  Numbers, 
we  viai/  in  all  cases  change  the  Mixed  Numbers  into 
Improper  Fractions,  and  proceed  as  in  the  foregoing 
Examples.     In  Division  we  miuit  proceed  thus. 

For  example, 

j6j.io3     —  4XJ.1-?-?  41   V     10     10 

16^121=  V- V=VxA=l  =  li- 
In  MultipHcation  it  is  usually  the  best  course :  thus 

72  V  ^4  a3v3»  23X13  299  Aoi 

/^  X.  Oy J    A    w    _   _ 7~  =  ^^T 

In  Addition  it  is  often  advantageous  to  proceed  thus  : 

41  +  8.4  =  4  +  1-^3+^ 
=4+3+^+^ 
—  7  I   1  4   1    1  a 

-7  +  14 
=  7  +  1/, 
=  8/r. 
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and,  similarly,  when  three  or  more  numbers  are  to  be 
added,  we  may  separate  the  fractions  from  the  integers, 
and  make  a  distinct  operation  for  each  class. 

In  Subtraction  we  can  employ  the  same  method,  but 
a  little  care  is  necessary.     Suppose  we  have  to  take 
3f  from  4f 

Reducing  ih.Q  fractional  parts  of  the  numbers  to  equi- 
valent fractions  with  a  common  denominator,  we  have 
3ff  and  4^^ 

We  can  now  take  the  integral  part  of  the  first  num- 
ber fi'om  the  integral  part  of  the  second,  and  the  frac- 
tional part  of  the  first  from  the  fractional  part  of  the 
second,  and  we  have 

4H-8^f  =  l^. 

But  suppose  we  have  to  take  8f  from  10| 

Since  f  =  |fand|  =  i| 

f  is  greater  than  | 
and  we  cannot  take  away  the  fraotional  part  of  8}f  from  the 
fr.'ictional  part  of  lOJ^. 

Wo  escape  from  the  difficulty  by  the  device  of  addinp^  unity 
to  each  expression,  to  8f^  in  the  form  oi  1,  and  to  10^|  in 
the  form  of  |f. 

Tims  10i4-8|»  =  lOjf -4§^  -  6|*. 

Take  another  illustration  of  a  practical  nature. 

From  5id.  take  away  8}d. 

Wo  add  four  farthings,  i.e.,  ^  of  a  penny,  to  the  for- 
mer sum,  and  1  penny  to  tlie  latter,  and  reason  thus : 

6id.  -  Z\d.  =  6 Jd.  -  A\d.  =  l\d.  =  1  Jd. 
Examples'    (zxzv 
Bimplify  the  following  fractions  : 


(1) 

4^  +  8^           (2) 

8j-.0f 

(8)    104^-1-58. 

(4) 

CjxOf           (6) 

Ux8fr 

(6)     OtVxIO^ 

(7) 

2|+8i 

(8) 

e^-fOVri-lA 

(») 

1G|  +  4|  +  I7ij 

(10) 

^-H 

(11) 

14|-6i 

(12) 

6tV~6A 
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The  following  examples  should  be  carefully  noticed. 

I.  From  17  take  ^^^-. 
17-4.A=16  +  1  —  4^=r  =  16  —  4  +  1  —  j.^. 

=  12  +  H=12it. 

II.  From  CI 7  take  ■;^j-, 
317  —  -A-  =  316  +  1  -  -A  =  316  +  U  =  316H. 

III.  Multiply  T?uVir  ^y  397. 
Since  yoVo  =  1  —  t/o  o 
397  X  AVu=  397  -  tVoV  =  396  +  1  -  ,Vu^ 

=  396  +  ,«A^  =  896V;A- 

79.  A  Compound  Fraction  is  defined  to  be  the  frac 
kion  of  a  fraction. 

Thus  I  of  J,  and  f  of  2  J  of  5f  are  compound  fractions 

They  are  reduced  to  simple  fractions  by  the  process 
3f  Multiplication. 

Thus  3  of  2i  of  5f  =  f  X  I X  V  =  H IF-7  =  ??f  =  BHf . 

80.  ^  Complex  Fraction  is  one,  of  which  the  Nume- 
rator or  Denominator  is  itself  a  fraction  or'  mixed 
number. 

i      2  4f 

Thus    „     T  aiid    TT  ^-re  complex  fractions. 

They  are  reduced  to  simple  fractions  by  the  process 
of  Division. 

Thus   I  =-  I  --  7  --  f  ^  i  =  I  X  +  =  A 
and    f  =  2  --  §  =  T  X  f  =  V  =  3^. 

9 

Examples,    (xxxvi). 
Simplify  the  following  fractions : 
(1)  i  of  5^  of  Ih  (2)  4f  of  Hi  of  13. 

(3)  §  of  2^  of  2f  of  90.       (4)  I  (5)  || 

U  BOi  16| 

(6)    ^  (7)     jf  (8)    -^ 
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The  Highest  Common  Factor  and  the  Least  Common 
Multiple  of  Fractions. 

81.  The  H.C.F.  or  L.C.M.  of  fractious  can  be  readily 
found  by  considering  that  the  denominator  is  simply  the 
name  of  so  many  units  represented  by  the  numerator. 
No  difficulty  is  ever  experienced  in  finding  the  H.  C  F. 
or  L.  C.  M.  of  $12  or  $16,  or  of  12  apples  and  16 
ap^ies.  In  fractions  the  name  is  written  wider  the 
number  representing  the  collection  of  units  of  that 
name. 

Thus  to  find  the  H.  C.  F.  of  ,';  ^  a°d  \^,  proceed  as  in 
■whole  numbers  ;  find  the  H.  C.  F.  of  12  and  16,  which 
is  4,  and  call  it  by  its  name,  which  in  this  case  is  thirty- 
sixths.     Hence  the  H.  C.  F,  is  g\. 

Similarly  to  find  the  L.  C.  M.  of  ^g  and  ^Ji,  find  the 
L.  C.  M.  of  12  and  16,  which  is  48,  and  call  it  by  its 
proper  name.  Hence  the  L.  C.  M.  is  ^g.  Hence  to 
find  the  H.  C.  F.  of  fractions  we  have  the  following 
rule  : 

Chun{)e  tJiein  to  others  liaving  the  same  name  or  dniomi- 
inator,  ami  Jind  the  //.  C.  F.  of  their  numerators.  This 
jAaeed  over  the  common  denominator  will  be  the  11.  C.  F.  oj 
thej'ractions. 

To  find  the  L.  C.  M.  of  fractions  ;  Chantje  them  to 
others  havimj  a  common  denominator,  and  find  the  L.  C.  M. 
of  the  numerators.  This  placed  over  the  common  denomina- 
tor ivill  be  the  L.  C.  M.  of'  the  fractions. 

The  following  is  somewhat  shorter  :  Find  the  L.  C.  M. 
of  the  numerators,  and  under  this  place  the  II.  C.  F.  of  the 
denominators  of  the  fractions.  The  rcsultiniffrartio)^  will 
be  the  L.  C.  M.  reijuiretU 

,  Examples  (xxxvil). 

Find  the  b.  o.  r.  of  the  following  fractiouB  : 
(1)  landf  (2)  iJa^^foV 

(8)  i  Bk  4|  and  6f. 
(4)  M  H  **  and  6i. 


•^ 
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Find  the  l.  o.  m.  of  the  following  fractions : 
(5)    f  and  I  (6)    2i  and  7^ 

(7)  4i  6|and8,»^ 

(8)  iof2iof -|^  and  ^of^of  2t 

ON  THE  USE  OF  BRACKETS. 

82.  When  an  expression  is  inclosed  in  a  bracket  ( ), 
it  is  intended  to  show  that  the  whole  of  the  expression 
is  affected  by  some  symbol,  which  precedes  or  follows 
the  biacket. 

Thus  24  X  (3^  +  7  J)  moans,  that  24  times  the  sum  of  the 
numbtrs  3^  and  7|  is  to  be  taken,  which  we  may  effect  by 
combining  8i  and  7^  by  addition,  and  multiplying  the  result 
by  24. 

Again,  28.  -J-(4f  —  2^)  signifies,  that  2^  is  to  be  divided  by 
the  difference  between  42  and  2^  ;  and  therefore  the  result 
win  be 

^  -r  2J        or  V  -^1         or  V  X  ^         or  |f 

And,  generally,  we  may  say,  that  when  numbers  are 
included  in  a  bracket,  the  expression,  within  the 
bracket,  must  be  brought  into  the  simplest  form,  before 
combining  it  with  expressions,  not  in  the  bracket. 

83.  The  methods  of  denoting  a  bracket  are  various; 
thus,  the  marks  [  ]  and  |  }  are  often  employed. 
Brackets  aa'e  made  to  inclose  one  another,  as  in  the  ex- 
pression 

3-u[2+3H-J4+5-s-(2+i)}] 

In  removing  such  brackets  it  is  best  to  commence 
with  the  innermost,  and  to  remove  the  brackets  one  by 
one,  thus 

8^[2+3-4-|4+5-!-(2+i)}] 

=3- [2+3-1- {4+5-5}] 

=3--[2+8^{4+V^n 

=3-=-[2+3-i-V] 
=3-=-[2+U] 

=3-W=W. 
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Wo  have  worked  out  this  example  at  length  because 
it  will  teach  the  learner  how  to  simplify  with  neatness 
a  peculiar  class  of  fractions  called  Continued  Fractions, 
which  appear  in  a  form  like  the  following  : 
1 
1 
4  + 


1-1 


9 9 

This  fraction,  by  the  aid  of  brackets,  may  be  repre- 
sented thus, 

l-I4  +  l-{l-l-(2-^\)}]. 
and  then  we  can  simplify  it  by  the  gradual  removal  of 
the  brackets,  tlie  final  result  being  /y. 

84.  There  is  another  method  of  simplifying  Complex 
and  Continued  Fractions,  which  we  may  explain  by  the 
following  examples : 

Ex.  (1)     To  simphfy  — £-. 
2  +  f 

Multiply  all  tlie  terms  of  the  fraction  by  7,  and  it  becomes 


1  »  +3 

or  ^7. 

Ex.  (2)    To  simplify  — i--. 
Multiply  the  terms  by  30,  and  we  get 

'"          ftV      2  0 

lAO  +  9  0^  T.-.0' 

Ex. 

(3) 

To 

simplify 

a  _  3 

ft       A  ■ 
ir     IT 

Multiply  all  tlio  terms  by  42,  and  we  get 
Ex.  (4)    To  simplify 


8  8  m       __  lOfi 
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--tX.  ^o;     To  simplify  i 


'  ^  x-Vf 


5_ 

1       ~   1  +  ?    ~    8 


Examples     (xxxviii). 
Simplify  the  followiug  fractious  : 

(1; 
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(7) 
{9) 


2 


6  + 


9  4^ 


(8i 

3 

2  + 

1 

8  + 

i 

(10) 

_ 

1 

.„ 

1  + 

1 

. .  J„'^ 


85.  J^  two  brackets  s^.and  side  by  side,  ivith  no  sijn 
<et>.veen  them,  as  {§  +  1)  {c~i)  i^  ^^  implied  that  the 
nuteuts  of  one  bracket  are  to  be  multiplied  by  the  con- 
ents  of  the  other. 

The  following  exam])les  are  selected  as  coutaiuing 
)eculiar  forms  of  symbolic  representation,  wliicb  should 
•8  carefully  noticed. 

(1)  \  +  ?of  5  -/„• 

The  first  e.i<i\)  hove  is  to  take  tlio  product  of  \  and  J,  so 
that  the  expression  baconies  J  +  /,  —  t*o  »  then  add 
tlie  first  two  IWctious  together,  and  take  ^%  from  the 
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(2)      i   +  ^0f(i  -i«o). 

Fii-st  tike  tho  difference  of  |  and  ,*o,  multiply  the  roriilt 
by  t.  and  add  the  product  to  |. 

Fii-st  simplify  |  x  j,  the  result  bsiug    ». 
Theu  divide  i%  by  ?,  tho  result  boiug  I'tXl   or  jj. 
(4)     I-T-JX?. 

First  suiipUfy  |  -^  1,  tho  rescdt  baing  §  XI,  or  ^. 
Theu  multiply  |  by  ?.  the  reiult  being  ^. 

Examples.    (XKxix). 
Simplify  the  following  expressions  : 
(1)     8^ -(2^  +1?)  (2)  (4^  +  2^)4-353- 

2  1 


''*  ^+A-,         ^''  1  + 


5    - 


7  +  i  ^^l  +  h 

8 


(5)         .      ±  («J    ?+3ofvWA 

7+1 
(7)     iofg  +  ?^J  (8)     (n-l)of  7,^,-1? 

(9)     (S-i'i)(2i+8S)         (10)     {f\-i,)^i7%  +  rU 
n^^    (2+]l)^(8-f- j)  (Sj -2UH-g  of  ^' 

^"'ri-i)x(4-8?)  ^'^^    ,  2i}-(i+i) 

86.  We  shall  conclude  this  Cimpter   with  a   sat  of 
Miscellaneous  Examples  on  Fractious. 

Examples,    (xl). 

(1)  Add  together 

17  "»     H    In:  lA 
33  19  -I*  \i  ie 

(2)  Add 

^  of  ^  to  ^  of  2i 

and  multiply  the  result  by 

(8)     Subtract 

f  of  H  from  1)  of  I 

Aud  divide  the  raBult  by 
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(4)  Simplify  the  fractions  |f^  VsV/  and  find  ^^^^^ 
product. 

(5)  Divide  the  product  of  8|  and  3^  by  the  produ 
of  1^  and  1^3. 

(6)  Multiply  together  the  fractions  of  4J  2}  and  add 
the  result  to  4 1  +  3^. 

(7)  Multiply  the  difference  between  f|  and  fgj  by 
the  sum  of  4y^y  and  1  ^  ;  and  multiply  the  result  by  the 
difference  between  10^  and  5§. 

(8)  SimpHfy 

20} 

(9)  Simplify 
divided  by 

(10)  Simplify 

(11)  Simplify 
divided  by 

(12)  Simplify 

6j-lr'V  2i 

WTW  ^^^  (r  of  lA)  -  8j 

(13)  Simplify 


,   — --  and 

2  -  ^ 

1  -  A       1- 


TJ  2—9 
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(14)  Simplify 
'15)  Simplify 

»g        <T  +  -'g       ^5         „ndl21v37797 

■..J)  Simplify 

1  1 

6-531  ^+(rn 

-^  X  2»5  of  7  and  ~  + 10| 

8-— 1-  4-  _L. 

8-i  4-i 

17)  Simplify 

8|-7j  +  5^-4^ 
j——-^^—-—  X  /r  of  865. 

:  8)  Simplify 

^x5^^xO,«,-H01?xlfS^2,^  +  in    .», 

:9)  Simplify 

^j    OI      0,yQI/i4y3  i|gXO;,4      .      Opfl  vi    » 

(JO)  Simplify 
19 

'^^8~li 
<21)  Simplify 

(22)     Simplify 

'         '  •     -18 


-L^J.LdL, 


+  .     ,        19- 


7-^-4-1        *-     *-^, 
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(23)  Simplify 

2  S 

.+: 


**  S  ^  ^  t—  7  A*  Tjg 

3      JL  L_   .^ 

^       t       ^       ff  ^T       ¥  ^  "5       -^IT 

Examination  Paper" 
I. 

^1)  Explain  how  to  reduce  a  mixed  number  to  an  im- 
pi'oper  fraction  and  show  the  i  eason  for  eacli  step. 

(2)  Bought  18^  yards  of  silk  at  ^22-  a  yard,  and  27i  lbs.  of 
cheese  at  ^-j^a  per  lb, ;  how  iuuc]i  money  did  I  spend  ? 

(3)  How  many  times  does  the  sum  of  12.^  and  8 J  contain 
their  difference  ? 

(4)  B  who  owns  ,^  of  a  ship,  sells  |  of  his  share  for  $3600 ; 
what  is  the  ship  worth  ? 

(5)  Tliere  are  two  numbers  wliose  sum  is  4^  and  whose 
diffei'ence  is  2* ;  find  the  numbers. 

II. 

(1)  Wliat  is  meant  by  expressing  one  number  as  the  frac- 
tion of  another  ?  Explain  how  to  express  3}  as  the  fraction 
ofOf 

(2)  How  may  the  relative  magnitude  of  two  or  more  frac- 
tions be  compared  ?  Ai-range  tlie  fractions  i^,  -■^,  ti.  If » in 
the  order  of  magnitude. 

(3)  Add  togetlier  ^},  ^V)  fi^nd  y^ji  ^nd  find  what  is  the 
least  fraction  with  denominator  1000,  which  must  be  added 
in  order  that  the  sum  may  be  greater  tliau  unity. 

o  +  fl      . 

(4)  Show  that  the  value  of  ^^^^  lies  between  j  and  ^. 

(5)  A  sliip  and  her  cargo  are  valued  at  ^60,000,  and  f  of 
the  value  of  tlie  ship  is  ecpial  to  \  of  the  value  of  the  cargo  ; 
find  the  value  of  each. 

III. 

(1)  Define  Numerator  and  Denominator,  and  explain  why 
they  are  appropriately  applied  to  the  terms  of  a  fraction. 

(2)  If -^  of  i  of  2i  bbls.  of  flour  is  wortJi  $7^,  what  is  the^ 
value  of  2-.-1-  bbls.  ? 

(3)  If  any  number  of  fractions  be  equal,  then  any  of  thera 
ifl  equal  to  the  fraction  whose  numerator  is  equal  to  the  sum 
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of  all  the  numerators,  anil  whose  denominator  is  equal  to  the 
Slim  of  all  the  denominators.  Exemplify  this  in  the  case  of 
six  equal  fractions. 

(4)  Add  togetliei-  ^,  ^,  j,  and  i,  and  subtract  tlie  sum 
from  2;  multiply  the  thfferenoe  l)y  }  of  jj  of  88,  and  find 
what  fraction  the  product  is  of  999. 

(5)  A's  age  is  -,^.j  of  B's,  and  B's  is  f  of  C's,  and  C  12  years 
ago  was  72 ;  what  are  their  respective  ages  ? 

IV. 

(1)  Before  adding  fractions  together,  why  is  it  necessary 
to  change  them  to  others  having  the  same  denominator  ? 

(2)  What  number  must  be  taken  from  17i^  so  thf^t  it  may 
contain  3*  an  exact  n umber  of  times  ? 

(3)  There  is  a  number   which    dividetl    by  8/7,  and  the 

2i 
quotient  increased  by  2J  and  the  sum  multiplied  by  -t",  and 

the  result  diminished  by  ^  of  ^  of  14  J  gives  23.  Find  the 
number. 

(4)  A  bought  a  horse  and  carriage  for  $225,  and  paid  for 

2i 
the  harness  r^  of  what  he  paid  for  the  horse.     The  carriage 

cost  J  of  the  value  of  the  horse.  Wliat  was  the  price  of 
eacli  ? 

(6)  Divide  $8888  among  A,  B,  and  C,  so  that  A  may  re- 
ceive $88  loss  than  8  times  B's  share  and  C  $176  more  than 
one  lialf  of  A  and  B's  shares. 

V. 

(1 1  Explain  each  step  in  the  process  ot'ru(hicing  a  complex 
fraction  to  a  simple  one. 

(2)  Simplify  8^  X  8i  X  8i  -  1  divided  by  SJ  X  8^-  1. 

(8)  What  is  the  smalloHt  sum  of  money  with  wliicli  A  can 

Jtirdiase  sheen  at  $4^  each,  calves  at  $r)^  eacli,  or  pigs  at 
2ieucli;  ana  how  many  of  each  can  be  bouglit  with  this 
sum? 

(4)  Jolm  spent  $H0  loss  than  ?  of  liis  monejy  at  one  time, 
and  at  another  $40  more  than  f  of  iho  remainder  nnd  now 
liuH  $40  left.     How  nuicli  had  he  at  Arst? 

(6)  One  fourth  of  -s-  of  the  length  of  a  polo  is  in  the  mud  ; 

two-thirds  of  tlie  reninindor  is  in  tlio  water  and  tlirro  ar(>  5\ 
iMt  in  tb«  air ;  what  is  th(>  longtli  of  the  poUt  ? 
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VI. 

(1)  Show  that  !  -^  f  =  §  X  J 

(2)  Find  tliree  fractions  wliose  nnmerntors  sliall  be  3,  5, 
7,  respectively,  and  their  sum  equal  to  unity. 

(3)  In-om  the  sum  of  3^  and  4|  subtract  G^,  multiply  the 
difference  by  2^,  and  divide  the  product  by  4f. 

(4)  A  sold  a  watch  for  ^  more  fhan  it  cost  him  to  B,  who 
old  it  to  C  for  $3G,  wliich  was   !^  less  than  it   cost  him. 

What  did  the  watch  cost  A  ? 

(5)  There  are  three  rooms  21|,  18|,  and  Z7j  feet  long 
respectively.  Find  the  longest  plain  ruler  with  which  the 
three  rooms  can  be  measured. 

VII. 

(1)  Give  a  definition  of  multiplication  that  will  apply  to 
fractions. 

(2)  A  person  dies  worth  $40000,  and  loaves  ^  of  his 
property  to  his  wife,  ^  to  his  son,  and  the  rest  to  his  daugli- 
ter.  The  wife  at  her  death  leaves  i  of  her  legacy  to  the 
son  and  the  rest  to  the  daughter ;  but  the  son  adds  his  for- 
tune to  his  sister's  and  gives  her  ^  of  the  whole.  How 
much  will  the  sister  gain  by  this  ?  and  what  fraction  will 
her  gain  bo  of  the  whole  ? 

(3)  One  half  of  a  population  can  read;  fj^  of  the  remain- 
der can  read  and  write  ;  -/s  of  the  remainder  can  read,  write 
and  cipher,  while  the  rest,  243600,  can  neither  read,  write 
nor  cipher ;  what  is  the  population. 

(4)  Three  men.  A,  B,  C,  run  round  a  circle  in  5,  6,  and 
7^  iniuutos,  respectively.  If  they  start  from  the  same 
point  at  tlie  same  time  and  run  in  the  same  direction,  how 
long  will  they  run  before  they  ai-e  all  together  again  ?  and 
how  often  will  each  have  gone  round  it  ? 

(5)  A  owned  j  of  a  ship,  and  sold  |  of  his  share  to  B,  wlio 
sold  4  of  what  he  bought  to  C,  who  sold  -\^\-  of  what  he 
bought  to  D ;  what  part  of  the  whole  sliip  did  each  now 
own? 

VIII. 

(1)  Wliat  are  the  advantages  in  arithmetical  operations  of 
employing  fractious  expressed  by  the  smallest  number 
possible  ?  State  how  fractious  expressed  by  lai-ge  numbers 
may  be  reduced  to  equivalent  fractions  expressed  by  smaller 
numbers.     Is  this  always  poisil)lo  ? 
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(2)  Is  a*!  more  nearly  equal  to  |  or  to  3^  —  2f  ^  +  qT-  of  ^  - 
1|  and  by  how  much  ? 

(3)  Of  the  sovereigns  who  have  reigned  in  England  since 
the  Norman  conquest,  there  are  -Jth  of  one  name,  ^ths  of 
another,  t'v  of  another,  ^  of  each  of  two  others,  and  -r^g  of 
each  of  three  othei-s,  and  there  are  5  besides ;  fiud  how 
many  sovereigns  have  reigned  in  England  since  tlie  con- 
quest. 

(4)  Tlrree  horses  start  from  the  same  point,  aud  at  the 
same  time,  upon  a  race  course  300  rods  in  circuit ;  the  first 
horse  passing  over  |  the  circuit,  the  second  ^,  the  third  ^,  in 
a  minute.  In  how  many  minutes  will  they  all  be  together 
again,  and  how  far  will  each  have  travelled  ? 

(5)  Divide  the  difference  of  13^  -^  {(2f-2A)  X  1^}  and 
13i  H-  (2^ -  2A)  X  I7*  by  13i  -=-  2a  -  2 A  x  1  f . 

XII.— Decimal  Fractions. 

87.  The  multiples  of  10  are  10,  20,  80.  40,  50,  and 
80  on.     (Art.  89.) 

The  Powers  of  10  are  10,  100,  1000,  10000,  and  so 
on,  and  those  are  called  tlie  first,  second,  third,  fourth 
powers  of  10.     (Art.  27). 

88.  A.  Fraction,  which  has  for  its  denominator  one 
of  the  Powers  of  10,  is  called  a  Decimal  Fraction,  or 
for  shortness  sake,  a  Decimal.  All  otlier  fractious  are, 
by  way  of  distinction,  called  Vulgar  Fractions. 

89.  To  save  tlie  trouble  of  writing  the  denominators 
of  decimal  fractious,  a  method  of  notation  is  used,  by 
which  we  can  express  the  value  of  the  denominator  in 
every  case.  \ 

This  method  will  bo  best  explained  by  the  following 
oxamplos : 

'8  HtundH  for  iV*  <^tid  is  road  thuR,  three-ttnths. 
*25  HtundH  for  iVtf»  •^"d  in  road  thus,  Iwenty-fioc  htindrcths. 
'847  Htundtt  for  -iWir>   <^nd  is  road  thus,  thrce-humirtd  and 

forty-seven  thoiuandtht. 

The  figtiros  which  follow  tlio  Point  •  are  those  which 
form  the  S'umerattjr  of  the  fraction  in  each  case. 
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The  member  of  the  figures,  which  follow  the  Point, 
corresponds  to  the  number  denoting  the  particular 
Power  of  10,  which  forms  the  Denominator  of  the  frac- 
tion in  each  case. 

Now,  as  the  first  power  of  10  is  1  followed  by  one 
zero,  and  the  second  power  of  10  is  1  followed  by  two 
zeros,  and  the  third  power  of  10  is  1  followed  by  three 
zeros,  aud  so  on,  we  can  in  evei-y  case  write  the  denomi- 
nator, by  affixing  to"l  a  number  of  zeros,  equal  to  the 
number  of  figures  that  follow  the  Point. 

Thus,  -426789  staxids  for  nVoVoVu- 
six  zeros  being  affixed  to  the  1,  because  the  number  of 
figures  that  follow  the  Point  is  in  this  case  six. 

Again, 

•07  stands  for  -j-^-j 
•005  stands  for  -^^-^ 
•00025  stands  for  r^oihii 
the  zeros,  which  come  between  the  Point  and  the  fig- 
ures 7,  6,  and  25,  not  being  set  down  m  the  numerators 
of -the  fraction,  as  having  no  effect  on  the  value  of  the 
numerators,   seeing  that  07  and  7   stand  for  the  same 
nurriiber,  and  that  005  aud  5  stand  for  the  same  number. 
But  these  zeros  affect  the  value  of  the  denominators, 
as  for  instance 

.7  =  tV  wliile  -07  =  tU  and  .007  =  jj^js 

90.  Zeros  ajjixed  to  a  decimal  have  no  effect  on  its 
value:  that  is, 

•7,  -70,  ^700  are  all  equal : 
for  -7  =  ^" 

•  70—     70     —     7 
•  700—     7  00     _:7  0     _|7 

91.  The  method  of  representing  Decimal  Fractions 
is  merely  an  extension  of  the  method,  by  which  Integers 
are  represented,  as  will  be  seen  from  the  following  con- 
siderations. 

As  the  local  value  of  each  digit  increases  tenfom,  as 
we  advance  from  right  to  left,  so  does  the  local  value 
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of  each  decrease  in  the  same  proportion  as  we  advance 
from  left  to  right. 

If,  then,  we  affix  a  line  of  digits  to  ttie  rignt  of  the 
units'  place,  each  one  of  these  having  from  its  position 
a  value  oiie-tunth  part  of  the  value,  which  it  would 
have  if  it  were  one  place  farther  to  the  left,  wo  shall 
have  on  the  right  hand  of  the  units'  place  a  series  of 
fractions,  of  which  the  denominators  are  successively  10, 

100,  1000 while  the  numerators  may  bo  any 

numbers  between  9  and  zero 

Thus  246-4789 

= 2  X  100  +  4  X  10  +  6  +tV  +  T«D  +  tAi^  +  Tma 

92.  A  number,  made  up  of  an  integer  and  a  decimal, 
as  4  5,  may  be  expressed  in  a  fractional  form,  by  writ- 
ing as  the  Numerator  all  the  figures  in  the  number,  and 
as  the  Denominator  1  followed  by  as  many  zeros  as 
there  are  figures  after  the  point. 

Thus,  4-5  =  :{^ 

for4-6  =  4  +  -,V  =  48  +-iV  =  f^ 

Again  14-075  -  -SVoV 
for  14-075=  14  +  tUo  ---  Vu'oV  +  rib  =WoV 
Examples,    (xli). 

Express,  by  means  of  fraction-symbols  in  their  lowest 
terms, 

(1)  -5  (2)  -25  (8)  -76  (4)  -875 

(5)  -00248         (0)  -0000-^25         (7)  14-8  (8)  104.286 

(«>)  500004  (10)  100-001 

Express  in  the  abreviatcd  form 

(11)  A  {V^)\Vo  (i»)  iVoVo 

(14)  „^„^  (16)  mi^  (IG)  „oSSooB 

(17)  rlf^VoU  (18)  nVoU  (If')  ToVW 

93.  Wo  call 

•5,       8-7,         15-9      (Ipciinal  oxproHHionH  of  tlio^r(i<  orilcr, 
•26,     4-89,     148-78    tlccimiil  cxi)roHHioiiH  of  iho  stront/  onler, 
•048,  6-000,     27-009  (leciiiiul  exprosHiouB  of  tlio  third  onlor, 
the  number  of  the  order  dupouding  on  t)iu  number  of 
figuroM  iUut/'jlluw  (he  {iDtnt, 
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The  number  denoting  the  order  we  call  the  Index  uf 
the  order :  thus  1  is  the  index  of  the  first  order,  2  of 
the  second  order,  and  so  on. 

94.  From  what  is  stated  in  Art.  90  we  learn  that  a 
decimal  of  any  order  may  be  made  into  an  equivalent 
decimal  of  a  higher  order,  by  affixing  one,  two,  three 
zeros  according  as  the  index  of  the  higher  exceeds  the 
index  of  the  lower  by  1,  2,  3. 

Tims  '43  may  bo  made  into  aa  equivalent  decimal  of  the 
fifth  order,  by  affixing  th-ee  zeros,  thus,  -48000, 
and  '047  may  be  made  into  an  equivalent  decimal  of  the 
^venth  order,  by  affixing /our  zeros,  thus,  '0470000. 

ADDITION  OF  DECIMAL  FRACTIONS. 

95.  To  add  '27  to  '45  we  might  proceed  thus, 

•45=  •*«    • 
•    •274--45=  3  7     I     4  8  —  7  9    ^^  -72 

But  we  obtain  the  same  result,  if  we  set  down  the 
decimals  one  under  another,  Point  under  Point,  add 
the  figures  as  if  they  stood  for  whole  numbers,  and 
place  the  Point  in  the  result  under  the  other  Points, 
thus, 

•27 

•46 

96.  If  the  decimals  to  be  added  be  not  of  the  same 
order,  as  for  instance  -87  and  '049,  we  reason  thus : 

•049  is  a  decimal  of  the  t&ird  order, 

•37  is  a  decimal  of  the  second  order,  but  it  can  be 
made  into  an  equivalent  decimal  of  the  third  order,  by  affix- 
ing  a  cipher,  thus,  •370. 

Then  we  proceed  to  add  the  decimals  thus ; 
•370 
•049 

•419 
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Now  suppose  we  have  to  add  more  than  two  decimal 
expressions,  as  -0074,  -72,  '05,  and  -128456. 

Of  these  four  expressions  the  last  is  of  the  sixth  order, 
and  we  may  make  the  other  three  into  equivalent  deci- 
mals of  the  sixth  order,  and  set  them  down  thus  : 

•007400 
•720000 
•050000 
•123456 

•900856 

Wlit;n  the  learner  is  thoroughly  acquainted  with  the 
principle,  on  which  this  process  of  addition  depends,  he 
may  omit  the  affixed  zeros,  since  they  have  no  effect  on 
the  result,  and  may  wiite  the  sum  just  worked  out  in 
the  tollowing  way : 

•0074 

•72 

•06 

•128466 


•900856 


If  the  nnmbors  to  be  added  be  made  up  of  integers 
combined  with  decimals,  we  keep  the  Points  in  a  verti- 
cal hne,  and  proceed  as  in  addition  of  integers. 
Thus  to  add  4-27,  16"004,  -9007,  and  28,  we  proceed  thus: 
4-27U0  or  thus, 

15  0040 
•9007 
280000 


481747 


£zample8>   (xlii.) 
Find  tho  Bum  of 
(1)    -276  and  '425.  (2) 

(8)    •001  and  '0002. 
(4)     18^279,  800046,  742^000872. 
(6)      000498,  824,  16,  42*0,  82442087 


,    4-27 
15004 
•9007 
28^ 

481747 

007  and  -2894. 
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(6)  49-327,  -458,  8317-05,  341-875,  32-4962.       ^ 

(7)  700-372,  894-0009,  -347,  -00082,  5370-OOG. 

(8)  660-379,  -45687,  350-0036,  7-074,  62-257. 

SUBTRACTION  OF  DECIMAL  FRACTIONS. 

97.  If  we  have  to  find  the  difference  between  -47 
and  '85,  where  both  decimals  are  of  the  same  order,  and 
•47  is  the  larger  of  the  two,  we  proceed  thus : 

From     -47 
Take      '86 

Result  "12 
performing  an  operation  lilce  that  of  Subtraction  of  In- 
tegers, and  keeping  the  Points  in  a  vertical  line. 
That  this  method  gives  the  correct  result  is  evident,  for 
•4.7     •9,^—  ■*7        3.1  _  12  .12 

98.  If  we  have  to  find  the  difference  between  '888 
and '9,  we  may  make  the  latter  into  a  decimal  of  the 
third  order,  thus,  -900,  and  since  this  is  lai-ger  than 
•888,  we  proceed  thus  : 

From  -900 
Take    -888 

Result  -012 
If  we  have  to  find  the  difference  between  '998,  and  1, 
we  observe  that  1,  being  an   integer,    must  be  greater 
than  '998,  which  is  a  Proper  Fraction,  i.  e,  xVA» 
we  proceed  thus  : 

From     1-000     " 
Take       •998 


Result     ^002 

Examples,    (xliii) 
Find  the  difference  between 
(1)    66-429  ami  5-218.  (2)    9.005  ancl  7-462. 

(8)  63-316  and  5'(867.  (4)     ^799  and  -8. 

(6)  6-047  and  59863.  (6)    850-007  and  270-8796. 

(7)  -0000086  and  -00001.       (8)     -00587  and -000985. 

(9)  10  .and  -0002.  (10)   ^09999  and-lOl. 
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MULTIPLCATION  OF  DECIMALS. 

99.  In  finding  the  product  of  '12  and  -ll,  we  might 
proceed  thus, 

.12  X -11=^  X  ^V  =  lif^f^  =  tIUit  = -Om 

the  result  being  a  decimal  of  the  fourth  order. 

Again  if  we  have  to  find  the  product  of  4*82  and 
•00012, 

4-32  X -00012  =  t^  x^,,UTny=  TT^i^^  =  -0005184, 
the  result  being  a  decimal  of  the  seventh  order. 

And,  generally,  the  product  of  any  two  decimal  ex- 
pressions is  a  decimal  expression  of  an  order,  whose 
index  is  the  sum  of  the  indices  of  the  orders  of  the  two 
expressions. 

Hence  we  deduce  the  following  rule  for  Multiphcation 
of  Decimals  : 

MuUiply  as  in  tJie  case  of  integnrs,  and  mark  of  in  the 
proditct  a  numher  of  decimal  places  eqtutl  to  the  sum  of 
the  number  of  decimal  places  in  the  two  factors. 

For  examole,  to  multiply  24327  by  4-23. 
2-4a27 
4-23 


72981 
48654 
97808 

10290821 

Again,  to  multiply  43-672  by  -00000047. 
43  072 
H)0000047 


805704 
174088 


2052584 
We  have  now  to  mark  off  cloven  decimal  ploooa  from 
tliis  prodaott  and  as  the  product  contains  only  seven 
(IgarMi  we  must  prefix  four  eeroH,  and  put  the  Fuin<  ou 
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81 


^ 


the  left  of  these,  thus  -00002052584    and  this  wiU  be 
the  required  product. 

One  more  case  must  be  considered. 

Suppose  we  have  to  multiply  '285  by  '48 ; 

•235 
•48 

1880 
940 


•11280 

This  decimal  of  the  fifth  order  is  equivalent  to  a  deci- 
mal oii\ie fourth  order  •1128  (Art.  90),  and  this  is  the 
simplest  form  of  the  result. 

Examples,    (xliv). 
Multiply 

(1)  7-0  by  A-1.  (2)  3-02  by  5^23.       (3)  ^427  by  •235. 

(4)  ^562  by  -00074.  (5)  8-00704  by  4.0205. 

(6)  •OOOO  by  1000.  (7)  623-4075  by  24-0259. 

(8)  -00746  by  -00f)2".5.     (9)  14:^2-6749  by  -00004030705. 
(10)  50704-042  by  -004007090061. 

Find  the  value  of  the  following : 

(11)  -407  X  4-03  X  -006. 

(12)  1-01  X  1000  X  -001. 

(13)  -52  X  .007  X  4-3  X  -02. 

Find  the  continued  product  of 

(14)  -07,  4-6,  -009  and  52^47. 

(15)  42-6,  -795,  4-03  ami -00074. 
:                          (16)  What  is  the  cube  of  2-74  ? 

1  (17)  Kaise  3-5  to  tlie  fourth  power. 

DIVISION  OF  DECIMALS. 

100.  If  we  have  to  divide  "27  by  8,  we  might  proceed 
thus, 

•27  -^  3  =  n-oV  ^  3  =  r^ij  =  -09. 

Again,  if  we  have  to  divide  -00625  by  25,  we  might 
proceed  thus, 

•00625  --  25  =  T-oUh  ^  25  =  xirUinT  =  '00025. 
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In  both  cases  the  Quotient  is  a  decimal  of  the  same 
order  as  the  Dividend. 

Hence  we  derive  the  following  Rule  : 

If  the  Divisor  he  an  integer,  perform  the  operation  of 
Division  as  if  the  Dividend  were  also  an  integer,  and 
Tnark  off  in  the  Quotient  as  many  decimal  places  as  there 
are  Decimal  places  in  the  Dividend. 

For  example,  suppose  we  have  to  divide  •0086751  b\ 
243. 

243)  -0086761  (357 
729. 

1386 
1216 

1701 
1701 

The  Quotient  is  to  be  a  decimal  of  the  eighth  order, 
.-.  tho  result  is  -00000857. 

101.  Next  observe  that,  if  the  Divisor  be  a  decimal  ex- 
pression, we  can  in  every  cat^n  change  it  into  an  Integer, 
by  a  process  wliich  we  sliall  now  explain. 

If  we  multiply  a  decimal  expression 

by  10,  the  effect  is  to  move  the  Point  one  place  to  the  ripht, 
by  100,  the  effect  is  to  move  the  Point  two  )>Iaces  to  the  right, 
by  lUUOO,  the  effect  is  to  move  the  Point  three  places  to  the 
right, 

and  so  on. 

For  instance,  128-456x10     =    128456, 
and   123-450x100   =    12345.0. 

The  reason  is  obvious, 
for    128-466 X  lO^'^og'x  10=  »Y6T^  =  1284-56, 
and  128-450x100  =  -fiJ  Jf-' X 100  =  *'-J*-^  =  12345-0. 

Heuoe  wo  can  tralisform  any  Divisor  into  an  lutogor, 

by  multiplymg  it  by  10,  100,  1000 according  as 

the  Divisor  is  a  duuimal  of  the  first,  second,  third  .... 
order 
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For  example,  if  the  Divisor  be  -000492,  and  we  mtd- 
tdply  it  by  1000000,  we  transform  it  into  the  Integer 
492. 

Now  we  may  multiply  a  Divisor  by  any  number,  if  we 
multiply  the  Dividend  by  the  same  number. 

For  instance,  if  the  Divisor  be  8  and  the  Dividend  82, 
we  may  multiply  each  by  10, 

so  that  the  Divisor  becomes  80,  and  the  Dividend  820 ; 

and  whether  we  divide  82  by  8,  or  820  by  80,  the  Quo- 
tient wUl  be  the  same  number,  that  is,  4. 

102.  We  can  now  lay  down  a  general  Bule  for  Divi- 
sion of  Decirqals.  i 

If  Hit  Divisor  be  a  decimal,  change  it  irUo  an  Integer  hy 
removing  the  Point  a  sufficient  number  of  places  to  tfie 
right,  and  also  remove  t/ie  Point  in  the  Dividend  the  game 
number  of  places  to  the  right.  Divide  as  in  the  case  oj 
integers.  Then,  ij  the  dividend  be  an  integer^  i/ie  quotient 
will  be  an  integer,  and  if  the  dividend  be  a  decimal,  the 
quotient  will  be  a  decimal  of  the  same  order. 

The  process  will  be  better  imderstood  from  the  fol- 
lowing examples. 

Ex.  (1).  Divide  -626  by  -025. 

•e26---025  =  :e^-»=^  =  ^ 

25)  625  (25 
60 

125 
125 

Here  the  Quotient  is  an  Integer,  because  the  Dividend 
is  an  Integer; 

.*.  the  Quotient  required  is  26. 
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Ex.  (2).  Divide  108-997  by  2-3. 
108-997  -r  2'3-^^^|;|^  =  ^°f»T^^  =  5-"-;-p? 

28)1089-97(4739 
92 

169 
161 

89 
69 

207 
207 

Here  the  Qnotient  is  a  decimal  of  the  second  order, 
because  the  Dividend  is  a  decimal  of  the  second  order  ; 

.•.  the  Quotient  required  is  47'89. 
Ex.  (8).  Divide  -625  by  -00025. 

•626  -  -00026  =  .^i^  =  «» foj:  =  *-^ 

26 )  62500  (  2500 
60 

126 
125 

00 

Here  the  Quotient  is  an  Integer,  because  the  Dividend 
ifl  an  Integer ; 

.'.  the  Qnotient  required  is  2600. 

Ex.  (4).  Divide  -00169  by  1-8. 

•nniAO-i.  i.Q__'Ool«9  _  o-ol«»      ••!»> 
•00169 -♦- 1  8  =    -jTjp- =  -  f^p- = -|j- 

18) -0109(18 
18 

89 
89 
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Here  the  Quotient  is  a  decimal  of  the /oiot/i  order, 
because  the  Di^'dcnd  is  a  decimal  of  the  fourth  order  ; 

.'.  the  Quotient  is  "OOIS. 

£x.  (5V  Divide  625  uy  -25. 

POr  OK  u2fi  G2500  C  2  a  0  0 

25)62500(2500 
50 

125 
125 


00 

Here  the  Quotient  is  an  Integer,  because  the  Dividend 
is  an  Integer. 

.-.  025 -4- -25  =  2500. 

These  are  cases  of  exact  division,  that  is,  when,  on  the 
process  of  division  being  carried  out,  there  is  no  remain- 
der. 


Examples,    (xlv). 

Divide 

•(1) 

1-296  by  -108. 

(2) 

17-28  by  -0012. 

(3) 

•00169  by  1-3. 

(4) 

2921  by  -23. 

(5) 

15633-0002  by  362-9 

(6) 

1  by  -0001. 

(7) 

•03090  by  -000072. 

(8) 

-7644  by  -0052. 

(9) 

-0000615228  by  307. 

(10) 

746-44808  by  7-58. 

(11) 

-24294591  by  36-9. 

(12) 

63987-42  by  -000073. 

(13) 

-26986365  by  3500. 

(14) 

26986-14  by  ^00009. 

(15) 

-00131053  by  -0065. 

(16) 

617325  by  -00025. 

(17} 

-830676  by  -000231. 

(18) 

•00019517  by  678. 

(19) 

1-0191  by  -00079. 

(20) 

2078-61  by  579. 

(21) 

241-16047  by  -527. 

(22) 

•65220834  by  -00854. 

,   (23) 

4700460-66583  by  -00518903 
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103.  We  next  take  the  following  example : 
Divide  347  by  -64. 

IT  OArr     .       CA  347  34700*  84700 

Here  347  -7-  '64  =  -  ^^  =  -^f~  =  -i^— 
and  we  proceed  thus  : 

64  )  34700  (  542 
320 

270 
256 

140 
128 

12 
We  have  then  the  Quotient  542,  and  Remaintler  12. 

If  we  wish  to  carry  on  the  division  further,  we  may 
do  so,  by  placing  a  decimal  point  at  the  end  of  the  Div- 
idend, and  affixing  as  many  zeros  as  we  please,  observ- 
ing that  all  the  figures,  which  will  come  after  those 
ah-cady  in  the  Quotient,  will  be  decimals. 

The  operation,  completed  from  the  outset,  will  stan 
thus, 

64  )  34700-0000  (  6421876 
820 

•270 
256 

140 
128 

120 

600 
612 

480 
418 

820 
U20 
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Eiamples.  {^^) 
Divide 
(1)    7-45  by  -32.  (2)     14-827  by  12-8. 

(3)    43-26  by  12'5.  (4)     7432.976  by  -226. 

(5)     1-2  by  625.  (6;     -217  by  1250. 

104.  The  student  is  now  to  observe  that,  by  employ- 
ing Short  Division,  the  example  just  worked  out  may 
be  put  in  a  very  concise  form.  Thus  taking  up  the 
work  at  the  point  where  we  have  to  divide  34700  by  64, 
we  proceed  thus  : 

8  I  84700-0 

8       4337-5000 


542-1875  Quotient. 

So  also,  if  we  have  to  divide  48672-609  by  36,  we 
proceed  thus : 

4  I  43672-50900 
9  I  10918-12725 


1'213-12525  Quotient. 
Again,  to  divide   •0000013032  by  82,   we  proceed 


thus: 


4  I  -0000013932 
8      -0000003483000 


•0000000435375  Quotient. 

Note.— Division  by  10,  100,  1000  ...  is  effected  by 
moving  the  decimal  place  in  the  Dividend  one,  two, 
three  . .  .  places  to  the  left. 
Thus  24-6  -^-  10    =  2-46. 
•47  -4-  100  =  -0047. 

Examples-  (xlvii) 

Employ  Short  Division  in  finding  the  Quotient  when 
We  divide 

(1)  426-478  by  16.  (2)  -07849782  by  72. 

(3)  362-47  by -025.  (4)  -00007263  by  4-5. 

(6)  42-007437  by  -24.  (6)  -00463  by  50. 

(7)  2-4715  by -000016.  (8)  9000  by -00036. 

(9)     -001  by  100.  (10)     -001001001  by  2000. 

N.B.— The  process  of  Division,  may  often  be  shoi-tened 
by  multiplying  the  Dividend  and  Divisor  by  a  number 
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which  will  transform  the  Divisor  into  a  power  or  a  mtJ- 
tiple  of  10 :  thus,  if  we  have  to  divide  24-46927151  by 
12*6,  we  mvdtiply  both  by  8. 

Then  21^jp^|2ili  =  i_9V784iTao8  ^  1.95754172O8. 

105.  In  the  examples  hitherto  given  the  cases  are  all 
those  of  exact  division. 

In  all  cases  we  may  proceed  with  the  division,  till 
there  is  no  remainder,  or  till  certain  figures  in  the  Quo- 
tient recur  again  and  again  in  the  same  order. 

We  shall  give  an  example  of  this  recurrence  of  figures 
in  Art.  106,  but  first  we  must  observe  that  we  often 
require  to  find  the  Quotient  up  to  a  certain  place  0/ 
decimals. 

For  example,  suppose  we  have  to  find  the  Quotient 
arising  from  the  division  of  2  47  by  37,  to  four  places  of 
decimals. 

2  47  -  -87  =  ^  =  ?3*/ 

87  )  '2470000  (  6-6766 
222 

250 
^22 

280 
869 

210 

186 

250 
222 

Hence  the  Quotient,  correct  to  four  places  of  deoi 
mals,  is  G-G7CU. 

Examples,    (xlviii)  ' 
Find  the  Quotient  to  three  places  of  decimals  when 
wo  divide 

(1)    42'6  by  -0028.  (2)    '197  by  '79. 

(8)    87-9  by  409.  (4)     27100  by -00818. 

(6)     -0209  by  -281.  (H}     22U  l.y  '007. 
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106.  If  "we  continue  the  division  further  in  the  Exam- 
ple given  in  Art.  105,  we  find  the  figures  756  coming 
again  and  again  in  the  same  m-der  in  the  Quotient,  so 
that  the  Quotient  is  6-6766756756  .  .  .  without  any  ter- 
mination. 

Let  us  now^  take  this  example. 
Divide  90  by  -0011. 

Here  90.-^  -0011  =  .^o^-  =  ^^^\\^-^ 
11)  900000 
81818 

Up  to  this  point  the  Quotient  is  an  Integer  :  hut,  if 
we  proceed  further  with  the  division,  we  shall  obtain  a 
decimal  expression :  thus,  if  we  affix  two  more  zeros, 
preceded  by  a  decimal  point,  to  the  dividend,  we  shall 
have 

11)900000-00 
81818^18 

If  we  carry  on  the  division  to  any  extent  we  shall 
have  the  two  figm-es  18  coming  again  and  again  in  the 
same  order.  A  decimal  of  this  kind  is  called  Periodic^ 
Circulating,  or  RecurAng. 

107.  The  extent  of  the  Period  is  denoted,  by  placing 
a  dot  over  the^rs^,  and  another  d6t  over  the  last  of  the 
figures  in  it. 

Thus  '18  denotes  a  decimal  of  an  wder  such  that  it 
ecm  he  represented  by  no  finite  index,  since  it  runs  on 
•18181818  ...  to  an  infinite  number  of  figui-es. 

So  also,  6-756  stands  for    6-756756756   ..  .. 

-047  stands  for    -047047047 

•437i2  stands  for  -4372372372 

26-0479  stands  for  26-04797979 

•00026  stands  for    -000266666 

108.  A  Vulgar  Fraction  may  be  converted  into  a 
Decimal  Fraction  by  the  following  process 

Reduce  the  fraction  to  its  lowest  terms,  and  then  find 
the  Quotient  resulting  from  the  division  of  the  numera- 
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tor  by  the  deuomiuator,  by  the  rule  for  division  of  deoi- 
maJs. 

Thus  to  reduce  J  to  a  decimal,  we  proceed  thus : 
8)  8-000 

.-.  I  =  -376 
,   Again  to  reduce  ^  to  a  decimal,  we  proceed  thus : 

82)47-00000  (1-46876. 
82 

150 

128 

220 
192 


2M 

240 
224 

160 
160 

.-.  11  =  1-46875 
Or  w«  might  work  by  Short  Divisi(>»   thus : 
4    47  00 

8  J^I^'^ 

1-46876 

Again,  to  reduoe  |  to  a  decimal,  wr  p:^poaed  thns  * 

7  I  j-oooi)oooq_ 

"'•14285714' 

.-.  I  =  -142857. 

109.  To  alievo  thnt,  when  a  Vulgar  Fmrtion  ijt  redtu^d 
to  a  decimal,  rither  the  operation  mt«r^  titnnhi/ite  or  tKi 
Hgures  of  l/ts  Quotient  mtut  recur  in  llut  same  order. 

Consider  the  operation  by  wliicli  flu«>»  ft  fraction  as  \ 
is  redooed  to  a  decimal.    The  only  remaindem  that  can 
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occur  are  0,  1,  2,  3,  4,  5,  0.  If  the  remainder  0  should 
occur,  the  division  terminates  :  if  not,  we  can  only  have 
six  different  remainders,  and  when  any  of  these  occurs 
a  second  time,  we  must  have  a  recurrence  of  the  former' 
remainders  in  the  same  order. 

When  a  fraction  in  its  lowest  terms  is  reduced  to  a 
decimal  and  produces  a  recurring  decimal,  the  extreme 
limit  of  the  number  of  places  in  the  period  of  the  recur- 
ring decimal  is  one  less  than  the  denominator. 

Thus  \  produces  a  recurring  decimal  of  6  places. 
1^9  produces  a  reciu-ring  decimal  of  18  places, 
/p  produces  a  recuri'ing  decimal  of  28  places. 

110.  When  a  Vulgar  Fraction  is  in  its  lowest  terms 
it  can  only  be  expressed  as  an  Exact  Decimal  when  the 
denominator  is  composed  of  factors  each  of  which  is  one 
of  the  numbers  2  and  5. 

Thus  ^  can  be  expressed  as  an  exact  decimal  because  8  =^ 
2x2x2. 

2^0  can  be  expressed  as  an  exact  decimal  because  20 
=  2x2x5. 

Y^  can  be  expressed  as  an  exact  decimal  because  125 
=  5X  5'x  5. 

The  reason  for  this  is,  that  no  vulgar  fraction  can  be 
expressed  as  an  Exact  Decimal,  unless  it  can  be  trans- 
formed to  one  which  has  10,  or  some  power  of  10,  for 
its  denominator.  Now  no  number  can  by  multiplication 
be  made  a  power  of  10  unless  it  be  composed  oif  factors 
each  of  which  is  2  or  5. 

Thus  8  can  be  made  into  a  power  of  10  by  multiplying  it 
by  5  X  5  X  5. 

125  can  be  made  into  a  power  of  10  by  multiplying  it 
.  by  2  X  2  X  2. 

40  can  be  made  into  a  power  of  10  by  multiplying  it 
by  5  X  5, 

iience  t  —  o  x  o  x  2  =  ;j  x  2x2x6x5x3  =  1  aiJTj"  —  '^ '  "^ 
7 I— L2iliLliii__    5fl    _.o^n 

THZ     "5XOX5  —  5X3X5X2X2X2"  TUTTTT  —    W'' "  ^ 

9    _ ^ 9  y.  ax  b         _   00.%    _  ,nor 

f7 -8x2x10-3x2x10x5x3  "  T(Jrff  -    ^^'^ 
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But  snch  numbers  as  7,  12,  80,  cannot  be  made  into 
powers  of  ]  0  by  multiplication,  and  lienco  ^  -^^  |^  can- 
not be  reduced  to  exact  decimals. 

It  may  also  be  remarked  that,  when  a  Vulgar  Frac- 
tion in  its  lowest  terms  is  reduced  to  an  exact  decimal, 
the  order  of  that  decimal  is  £xpresscd  by  the  greatest 
number  of  times  that  either  of  the  factors  2  or  6  occurs 
in  the  denominator. 

Examples,  (xlix) 

Convert  into  decunals  the  following  vulgar  fractions  : 

(1)    1^  (2)    U  (8)     f  (4)     »V 

(6)    Av         (6)     =rV  (7)     H         (8)    U 

(9)    lifr       (10)     VV. 

CONTRAGTIOyS    IiY  MULTIPLTCATION  AND 
DIVISION   OF  DECIMALS. 

111.  When  the  number  of  decimal  places  is  great 
the  figures  obtained  by  the  ordinary  mode  of  multiplica- 
tion are  often  unnecessarily  numerous.  Thus,  in  mul- 
tiplying 62-87416  by  2-84169  by  the  ordinary  method, 
there  would  be  ten  places  of  decimals  in  the  product, 
while  for  all  practical  purposes  three  or  four  are  quite 
enough. 

Ex.  Multiply  62-87416  by  2-84169  so  as  to  retain 
>nly  4  places  of  decimals. 

OBOINARY   MI7THUD.  OOXTRAOTRD   HBTHOD. 

62-87410  (52-87416 

2-84109  90 148-2 


CO  130744  1247488  =  028741  X  2  -f  1 

874  •.d4iy0  187122  =    G2H74  X  8 

623  7410  240.'i( )  =•      02  ii  7  x  4  +  2 

24949  004  0:24  =        0'23x  1  +  1 

187122  48  ■                             U74  -          02  X  0  +  2 

12J7}fiy2  66=           0X9-t-2 


140  0a0d;i578UA  14^-0600 
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By  cotnparing  the  confracted  metljod  wWi  the  ordi- 
nary HI'  tliod,  the  reason  of  tl^e  precediug  operntiou  wiU 
be  readily  understood. 

Since  the  product  of  any  order  of  units  hy  units  is  of  the 
the  same  order  as  the  figure  multiplied,  the  units  figure  of 
the  multiplier  is  -vvi-itten  under  the  place  to  he  retained. 
For  convenience,  the  other  figures  are  written  in  an  in- 
verted order.  Now  (Ait.  99)  4,  a  decimal  of  the  third 
order  multiplied  hy  3,  a  decimal  of  the  fimt  order,  will 
give  a  decimal  of  the  fourth  order ;  also,  7,  a  decimal  of 
tlie  BecoTul  order,  multiplied  by  4,  a  decimal  of  the  second 
order,  will  give  a  decimal  of  the  fourth  order,  etc.,  etc. 

Now,  to  the  product  of  2  and  1,  one  must  be  added : 
since,  if  6  had  not  been  rejected,  there  would  have  been 
on€  to  carry ;  then  the  other  figures  are  multiplied  in 
the  usual  way.  Next,  multiply  4  by  3  and  set  down  2 
under  the  3,  and  multiply  the  other  figures  by  3  in  the 
usual  way. 

Next,  multiply  7  by  4  and  to  the  product  add  2 : 
flincerif  41G  had  not  been  rejected  the  product  would 
have  approximated  to  2  thousand,  etc. 

Ilence  we  have  the  following  rule : 

Write  the  Multiplier  with  the  order  of  its  figurea 
reversed  under  the  Muliiplic.tnd,  so  that  the  units  figur* 
may  be  under  that  figtire  of  the  Malttplicand  which  is  the 
lowest  decimal  to  be  retained  in  the  Product.  Then  muh 
tiplif  by  each  fynre  of  the  Multiplier,  neglectinf/  all  the 
figures  of  the  MnUiplicartd  to  the  rhjht  of  it,  except  to  find 
what  is  to  be  carried,  and  carrying  one  more  when  tlie  re- 
jected part  of  any  product  is  5  or  greater  than  6.  Arrange 
(he  partial  products  so  that  their  right  hcChd  figures  may 
Hand  in  the  same  vertical  column.  Thuir  sum  icill  be  th6 
product  required.  From  this  product  cut  off  tJie  desired 
number  of  decinud  places. 

112.  When  the  divisor  consists  of  several  figures,  the 
work  will  be  much  shortened  by  cutting  off  a  figura 
from  the  divisor  at  each  successive  step  of  the  division, 
instead  of  annexing  a  figure  to  the  dividend.  Cari 
uiust  be  taken  to  increase  each  product  by  what  would 
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have  been  carried  if  the  figure  or  figures  had  not  been 
cut  off. 

Ex.  (1).    D.vide  3-781169   bj   2-716418  correct  to 
three  places  of  decimals. 

2716418)  3784169  (  1893 
2716418 


10G7761 
814925 

252826 

244478 

8348 
8H9 


199 

By  comparing  the  units  of  the  highest  order  in  the 
divisor  with  the  uuits  of  the  same  order  in  the  dividend, 
it  is  evident  that  tliere  must  be  one  figure  to  the  left  of 
the  point  in  the  quotient ;  hence  the  answer  is  1*393. 

Ex.  (2).  Divide  763141G8  by  21-8642  correct  to  four 
places  of  decimals. 


NARTM 

763141 
640926 

STHOD. 

68  ( 857205 

G 
0 

COXTUACTKD  METHOD. 

213G42  )  76814108  (  857206 
640926 

122215 
1UG821 

122216 
10G821 

15804 
14954 

08 
94 

16894 
14966 

489 
427 

090 
284 

489 
427 

12  41)600 
1068210 

12 
11 

172390  1 

Here  the  fignroH  of  tho  qnoticnt  are  86720C,  and  b> 
Mmparinf{  thu  2  teuH  of  tho  divisor  ^ih  the  7G  teu6  of 
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the  dividend,  it  is  plain  there  nntst  be  2  places  to  the 
left  of  the  point ;  hence  the  quotient  is  35-7205. 

From  con.sidering  these  cases  we  have  tho  following 
rule  : 

Compare  the  left-hand  figure  of  the  dlvhnr  with  the 
unit's  of  the  same  order  in  the  dividend,  and  thus  deter- 
mine the  position  of  the  point  in  the  quotient.  Then 
divide  as  in  Ex.  (1 ),  dropping  a  figure  from  the  right  oj 
(he  divisor  at  each  step  of  the  division. 

Note. — Care  should  be  taken  to  mark  the  figures 
dropped  by  placing  a  dot  or  other  mark  beneath  them. 

Examples-    (1) 

(1)  -863541 X  -10983  to  five  places  of  decimals. 

(2)  -053407  X  -047126  to  six  places  of  decimals. 

(3)  •3-14159-2X  52-7438  to  four  places  of  decimals. 

(4)  325-701428 X  -7218393  to  three  places  of  decimals. 

(5)  3-1729432x8-316259  to  four  places  of  decimals. 

(6)  2-3748-J-1-4736  to  three  places  of  decimals. 

(7)  31-47-=-839-27656  to  four  places  of  decimals 

(8)  252070-520751-^591-57  to  three  places  of  decimals. 

(9)  73-64-T- -43232  to  four  places  of  decimals. 
(lU)  6-5555-5-7-06249  to  three  places  of  decimals. 
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113.  Pure  recurring  decimal  fractions  are  those  in 
which  the  period  couimences  immediately  after  the  deci- 
mal point; 

thus  -3,  -27,  -0429  are  pure  recurring  decimals. 

Mixed  recurring  decimal  fractions  are  those  in  which 
one  or  more  figures  precede  the  j)eriod  : 

thus  '23,  -2127,  -350429  are  mixed  recurriag  decimals. 

114.  To  find  the  Vulgar  Fraction  wJiich  is  equivaleu. 
to  a  given  pure  recurring  Decimal. 

Ex.  (1).  Find  the  Vulgar  Fraction  equivalent  to  '3. 
The  decimal  = -833 
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From  10  times  the  decimal,  or  3-333 » 

Take  the  decimal,  or  833 

Then  9  times  the  decimals- 3000 

.*.  the  decimal  =g^=J^. 

Ex.  C2).  Find  the   Vulgar  Fraction    ec[uivaleut  to 
•247. 

The  decimal  =  -247247 

From  1000  times  the  decimal,  or    247-247 

Take  the  decimal,  or  -247 


Then  999  times  the  decimal  =  247-000 

.-.  the  decimal  =  |JJ. 

Ex.  (3).  Find  the  Vulgar  fraction  equivaleut  to 
•0423. 

The  decimal  =  -04230428 

From  10000  times  the  decimal,  or  423-0423 . 

Take  the  decimal,  or  '0423 

Then  9999  times  the  decimal «.  423-0000 

.•.  the  decimal  =  ^^  =  if  Jr* 

Examples,   (li-) 
ConveH;  into  Vulgar  Fractions  in  their  lowest  tei-ms : 
(1)     -6  (2)    -27  (3)     -045  (4)     •8128 

(6)    -0072        (6)     -4023  (7)     -0*0054  (8)    -00009 

Ilcnco  wo  deduco  the  foUnuiiig  rule  for  reduc- 
ing a  pure  recurring  decimal  to  a  Vulgar  Fraction  : 

Til  Ice  one  of  the  jutrifxh  fo/orm  the  tnttnr.rnto),  n  ml  for 
the  <!enniniiiiitor  Urn  ntnnhi'r  foniird  hi/  rijjculhi^  0  as 
many  tiincf  cut  there  are  fttjuren  in  the  period. 

Thu)    '7  ■=} 
•05  ==  ,V 
•4a27=sn!I 
116    Tofinil  iJie  Vx'rfar  Fniclion,  tvhioh  U  equloalmt 
to  u  given  mieuJ  recurri'^'j  decimal. 
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Ex.  (1).     Find   the  Vulgar  Fraction  equivalent  to 
•S37. 

The  accimal  = -23737 

From  lOno  times  the  decimal,  oi-        237-37 

Take  10  times  tiie   decunal,  or  2-37 


Then  990  times  the  decimal  =  235, 
.'.  the  decimal  =  jj-j  =  -iVr 

Ex.  (2).     Find  the  Vulgar   Fraction   equivalent  to 
0-4726. 

The  decimal  =  -04726726. 

From  100000  times  the  decimal,  or        4726-726 

Take  100  times  the  decuual,  or  4-726 


Then  90900  tunes  the  decimal  =  4722, 
.-.  the  denuuul  =  •uVsVff  =  rill's 

Ex.  (3)     Find  the  Vulgar  Fractions   equivalent  to 

8-14. 

The  decimal  =  3-1444 

From  100  times  t!io  decimal,  or        314-44 

Take  10  times  the  decimal,  or  31*44 


Then  90  times  the  decimal  =  283, 
.-.  the  decimal  =  -/j'. 

Examples.  (Hi). 

Convert  into  Vulgar  Fractions  in  their  lowest  terms  : 

(1)     -425  (2)     -4759  (3)     4-253  (4)     -004-26 

(6)    53,-00243    (6)    7-26li  (7j     2-53(JG. 

117.  HencG  we  deduce  the  following  rule  for  reduc- 
ing a  Mixed  recurring  decimal  to  a  vulgar  fraction  : 

Form  the  Numerator  hy  taldnj  from  the  fujures  up  to 
the  e?i(l  of  the  first  period  the  figures  that  precede  the  first 
period;  and  form  the  Denominator  bi/  seltiiir/  down  9  as 
many  times  as  there  are  fiyures  in  the  period,  and  affix- 
ing 0  as  many  times  as  there  are  fiyures  between  the  deci- 
mal point  and  the  first  period. 
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Thus  .oAk  _  24S-2  _  343 


.nn4.7<l—  4  7  3-4  _      46  9 
-    1        46-4 

4-5=  -„~     = 


4  6-4     _   ±± 
0  ~     9 

7.04  r  _  ^_3±'>  -  lA*  _  ?  6  1  1  _ 
'    O'ii^—  9  0  0  ~    066   ' 


118.  The  method  of  performing  arithmetical  opera- 
tious  with  recurring  decimals  will  be  best  explained  by 
taking  the  operations  separately. 

I.  Addition. 

Find  the  sum  of  3-49,  4-647,  and  -1463. 

First  make  the  decimals  all  of  the  same  order, ,  tlius 

8.4999,  4-0476,  -1463. 
Then,  since  the  periods  consist  of  1,  3,  2  figures  respect- 
ively, and  the  L.  c.  m.  of  1,  3  and  2  is  6,  can-y  on  all  the 
decimals  six  places  further,  tlius 

3-4999999999 

4-0470470470 
-1463630363 

7-69341068 

II.  Subtraction. 

Here  we  proceed  on  the  same  principle  as  in  Addition^ 

Thus  to  subtract  5-247  from  8-059, 
8-059059 
6-247777 


2-81  i28 

In  both  operations  some  caro  ia  requisite  in  observing 
what  figure  would  bo  carried  ou  if  the  columns  omitted 
wore  taken  into  account. 

III.  In  Multiplication  and  Division  the  recurring 
decimals  should  bo  convortoil  into  vulgar  fractions,  antl 
when  tho  Product  or  Quotient  of  these  fractions  has 
been  found,  it  may  bo  converted  into  a  dccimnl. 

Tbufl  4-6  X  8-7  =  *  V-  X  - -V-  =  V  X  V  =  '  B  r  • 

•.nrl  'Oliu.  •04*2 *    -4-   ■■'•   —   "    vOOO  —  ^^'O  —  aft 

ana  uu-+-  u*^ -na -r-flOff-TJor  X  39  —  113s  -fv 

We  may  tlion,  if  it  bo  required,  convert  •'•iH  and  fj  iiii.< 
dooimaU,  by  tho  process  oxpluinod  in  Art.  108. 
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Examples-    (liii). 

Find  the  value  of  the  following  expression » : 

(1)     2-57  +  -043  +  13-2.         (2)     14762  -|-  3-549  +  2-204. 

(8)     15-025-13-247.  (4)     -0246-00897. 

(6)  8-7  X  6-49.  (6)     -0072  X  -45. 

(7)  8-4 -=-4-09.  (8)     -074^-59. 

119.  When  vulgar  and  decimal  fractions  are  com- 
bined in  the  same  expression,  it  may  tisttally  be  simpH- 
fied  in  the  neatest  and  easiest  way  by  reducing  the  vul- 
gar fractions  to  a  decimal  form. 

Thus,  if  we  have  to  find  the  sum  of  4764,  13J,  and  10-876, 
we  should  proceed  thus  : 

476^  =  476-25 
13|=  13-375 
10-375 


Sum     500000 

Examination  Papers. 

I. 

(1)  Show  that  any  decimal  is  multiplied  by  1000  by  re- 
I  moving  the  decimal  poiat  in  the  multipUoaud  three  places 
'  towards  the  right. 

(2)  Enunciate  the  geueral  rules  for  the  divsion  of  deci- 
mals. In  cases  when  the  division  does  not  terminate, 
explain  how  to  determine  the  place  of  the  decimal  point  in 

!  the  quotient. 

(8)  Which  of  the  following  statements  is  more  nearly  cor- 
trect? 

j  o:o^9  =  l-ll'  or  Jf,- =  9.009. 

I     (4)  How  many  times   can  "0087  be  taken   from  2'291  ? 

I  What  fraction  will  the  remainder  be  of  the  former  ? 

(5)  Whence  does  it  appear  that  a  vulgar  fraction  may 
■  always  be  reduced  either  to  a  terminated  or  a  circulating 
:  decimal  ? 

\     Calculate  the  limits  of  the  error  made  in  taking  f  f|  as  an 
I  approximate  value  of  8-1415926  to  seven  places  of  decimals. 
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II. 


(1)  Explain  what  vulgar  fractions  can  bo  expressed  k 
finitf  (It  cimals. 

Which  of  the  following  fractions  can  bo  thu3   expressed? 

5  77  18-2  0      2  :«!         79  91 

T2'T10ff'   2  9  7-1'  5  8  A'  ?(5T'  H  SH 

(2)  If  a  pound  of  sugar  cost  "UJJJl'ij  ci  ^,  find  tho  value 
of  -Otj^o  uf  10  barrels  of  2DU  pounds  each. 

(8)  Whether  is  3-714oiJ5  more  accuratfalj  represented  by 
8-71o  or  3-714,  and  wliy  ? 

(4)  What  vul;^ar  traction  is  eqtiivalent  to  the  sum  of  14*4 
and  1"44  divided  by  their  differeuce  '? 

(5)  Find  a  decimal  which  shall  not  differ  from  ^  by  a  ton- 
thoubaudth. 

Ill 

(1)  Wliat  aro  tho  advanta:jos  au'l  disadvantages  of  work- 
ing will!  decimals  iusteud  of  vulgar  fractious? 

(2)  If  a  business  produces  an  annual  return  of  $8,000, 
and  of  throe  partners  one  has  '475  and  another  -38  share  of 
the  profits,  how  much  money  fulls  to  thw  share  of  the  thu-d 
partuer  ? 

(3)  A  man  who  owns  J  of  a  Rtpamboat  srlls  •?  of  his  share 
for  81,40J  ;  what  decimal  part  of  the  boat  does  he  still  own, 
and  what  was  the  boat  worth  ? 

(4)  A  man  paid  $120  fur  a  horso  ;  for  a  bngtjy  SSG/jj  more 
than  '8  of  the  cost  of  tlie  horso  ;  for  harness  '185  of  the  cost 
of  horse  and  buggy.     Find  hia  entire  outlay. 

(6)  Tho  product  of  three  vulgar  fractions  is  f ;  two  of 
thorn  aro  cxpresspd  by  the  docituals.  '63  and  'ISO  ;  by  what 
fraction  will  tho  third  one  be  exprissod  ? 

IV. 

(1)  How  do  the  Decimals  differ  from  Vulgar  Fractions? 

(2)  A  Htorc-kjcpor  buys  140  yanlsof  doth  at  $-30  per  yard. 
In  Rclliii^  he  uncs  a  measure  which  is  J^  of  a'yanl  too  shorty 
and  charges  $'fiO  per  yard.     What  is  ins  net  gain  ? 

(8)  One  voHsol  contains  a  mixluro  of  18  pints  of  brandy 
and  7  of  water ;  another  oontaiua  84  piutd  of  brandy  niid  18 
of  water. 

If  tho  HtrcDgth  of  the  first  roixtnre  is  reprrsonted  by  428, 
irbat  number  will  represent  that  of  the  second  ? 
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(4)  Write  in  figures  fonr  millions  and  four,  and  ten  oillions 
ninety  thousand  and  seven  hundred  quadrillionths.  Ex- 
press in  words  74000306-0000(50000007. 

(6)  A  piece  of  cloth  was  said  to  contain  84  yards,  but  it  was 
found  that  the  so-called  yard  measure  with  which  it  was 
measured  was  •02083  of  a  yard  too  short ;  what  was  the 
correct  length  of  the  cloth  ? 


(1)  When  a  vulpar  fraction  is  changed  to  a  decimal,  ex- 
plain how  many  figures  there  will  be  in  the  decimal  if  it 
does  not  repeat ;  if  it  is  a  repeating  decimal  explain  when  it 
will  consist  of  a  part  which  does  not  repeat,  and  show  how 
many  figures  there  will  be  in  this  part. 

(2)  The  French  metre  is  89-371  inches  in  length.  Ex- 
press the  length  of  25  metres  as  a  fraction  of  an  English 
mile,  there  being  6280  feet  in  it  and  12  inches  in  a  foot. 

(8)  If  a  ftejim(>r  makes  a  passnge  from  New  York  to 
Liverpool  (say  2700  miles)  in  230  hours,  and  a  train  goes 
from  London  to  Edinburgh  (say  405  miles)  in  18  hours  ;  how 
much  does  the  one  go  faster  than  the  other?  Give  answer 
in  miles  and  decimal  of  a  mile. 

-  (4)  Given  that  the  siim  of  the  divisor  and  quotient  is  7-6 ; 
and  that  the  divisor  is  ^  of  the  quotient ;  also  that  the 
remainder  is  f  if  of  the  divisor.     Find  the  dividend. 

(5)  Divide  8448.71^  among  A,  B,  and  0,  so  as  to  give  B 
$46.70  less  tlian  A,  and  S34.C9  more  tliau  C. 

VT. 

(1)  What  vulgar  fractions  must  be  represented  by  mixed 
repetends,  and  what  by  pure  repetends  ? 

(2)  Show  that  no  recurring  decimal  can  have  more  places 
in  the  period  than  there  are  units  in  the  denominator  less 
one. 

(8)  A  man  spent  $2.50  more  than  .79  of  his  money  at  one 
time  and  $1-15  less  than  iVA  of  the  remainder  at  another, 
and  now  has  $2-6C9  ;  how  much  ha'l  he  at  first  ? 

(1111111  ) 

(4)  Simplify  IGJg  -a-V+5"F-7'~6^^  •  •  '  I  "'tj- 

(6)  Simplify  j^,x  i  ^-f(^+rx2^ro*+r^i^-iof  i 
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XIII.    Square  Root. 

120.  When  a  Number  is  multiplied  by  itself,  the 
result  is  called  the  Square  of  the  number.  Thus  144 
is  the  square  of  12,  aud  225  is  the  square  of  15. 

The  symbol  •  placed  over  a  number  expresses  the 
square  of  the  number :  thus  5^  denotes  the  square  of  5. 

121.  The  Square  Root  of  a  given  number  is  that 
number,  whose  squai'e  is  equal  to  the  given  number. 

Thus  the  square  root  of  144  is  12,  because  the  square 
of  12  is  144. 

The  symbol  y/,  placed  before  a  number,  denotes  that 
the  square  root  of  that  number  is  to  be  taken :  thus 
y25  is  read  '•  the  squai-e  root  cf  26." 

122.  A  number  which  has  an  integer  for  its  square 
root  is  called  a  Perfbot  Square. 

123.  For  Perfect  Squares  not  greater  than  100  we 
know  the  square  roots,  thus  we  know  that  the  square 
root  of  81  is  9  ;  and  for  many  Perfect  Squares  greater 
than  100  we  know  the  square  roots  by  experience,  as, 
for  instance,  we  know  that  the  square  root  of  169  is  13, 
and  the  square  root  of  400  is  20,  and  the  square  root  of 
10000  is  100.  But  wo  have  rules  for  finding  the  Square 
Root  of  any  Number,  as  we  shall  now  explain 

First,  suppose  we  have  to  find  the  Square  Root  of 
1225. 

We  draw  a  line  separating  the  two  figures  on  the  right 
from  the  other  two ;  thus 

12126. 
The  figures  12  mako  what  iu  oullod  tbo  first  period. 
The  flguroB  25  make  what  is  called  the  $eeond  pei'iod. 

Wo  then  take  the  nearest  porfoot  square  not  greater 
than  12,  that  is  9,  aud  place  it  under  tlio  12  and  put  its 
Bquare  root,  that  is  U,  as  the  first  figure  of  the  Bquai« 
root  we  have  to  find,  thus 

12126  ( a 
9 
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We  subtract  9  from  12,  and  annex  to  the  remainder  3 
the  second  period  25,  to  make  a  dividend,  aiid  we  double 
the  first  figure  of  the  root,  and  set  down  the  result  as 
the  first  term  of  a  divisor ;  thus  our  process  up  to  this 
point  will  stand  thus  : 

12125  (  3 
9 

6      !  325 
Now  we  shall  have  to  annex  another  figure  to  the  6, 
■  and  we  must  therefore  reckon  the  6  as  six  tens,  or  60, 
and  then  we  seek  the  number  of  times  60  is  contained 
in  325,  and  this  being  five  times,  we  set  down  5  as  the 
second  figure  of  the  root,  and  annex  5  to  the  0,  so  that 
our  process  up  to  this  point  will  stand  thus  : 
12125  (35 

y 

65  I  325 
"We  then  multiply  65  by  5,  and  set  the  product  down 
under  the  325  ;    and  subtracting  the  product  from  the 
825,  we  have  no  remainder,  and  we  conclude  that  35  is 
the  square  root  of  1225,  the  full  process  being 
12125  (  35 
9 


65 


825 

325 


^  Next,  to  find  the  square  root  of  622521. 

Drawing  a  Une  to  mark  off  the  two  figures  on  the 
right,  and  another  hne  to  mark  off  the  next  two  figures 
our  process  for  finding  the  first  two  figures  of  the  root 
\nll  be  the  same  as  that  explained  in  the  first  example, 
and  it  will  stand  thus : 

62125121(78 

49 

148  1325 
1184 

14121 


104 
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We  now  annex  to  the  remainder  the  third  period  21,  and 
we  double  the  part  of  the  root  aheady  found,  78,  and  set 
down  the  result  15G  as  a  partial  divisor,  and  proceed,  as 
before,  to  divide  14121  by  1560,  and  annex  the  quotient 
9  to  the  root  and  to  the  divisor;  and  multiplying  1569 
by  9  we  s-et  the  product  under  the  14121 ;  thus  our 
process  in  full  will  be 

62125121(789 

49 


14S 


15C9 


1325 
1184 


14121 
14121 


.".  789  is  tbe  root  •required. 

Note. — In  practice,  instead  of  dividing  1826  by  140,  j 
it  is  usual  to  divide  132  bv  14,  and  instead  of  dividing 
14121  by  1560,  to  divide  1412  by  156.  The  quotient 
thus  obtained  is,  however,  sometimes  too  great,  as  willj 
be  seen  in  the  next  Examples. 

We  now  give  two  Examples  in  which  tho  first  period 
has  only  one  ligiu-e,  whicli  must  always  be  tbe  case  when 
the  proposed  square  has  an  odd  number  of  figures  in  it. 

To  find  the  square  root  of  189475225. 

Marking  off  the  figiu'cs  by  pau-s,  commcucuig  from 
tbe  right,  we  have 

1I89I47I62I25  ( 10765 
1 


28 

89 
09 

207 

2047 
1809 

2740 

i(;iv(; 

S7C26 

1»7025 
187G2<f 
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106 


Note.— In  dividing  89  by  20  the  quotient  is  4,  but  if 
we  addetl  this  to  complete  the  divisor,  it  would  become 
24,  which  being  multijjlied  by  4,  would  give  96,  a  num- 
ber larger  than  89. 

To  find  the  square  root  of  89C01. 

8196101  ( 199 
1 


23 


889 


296 
261 


8601 
8501 


Jt^oTB  I.--The  division  of  296  by  20  illusti-ates  th« 
remarks  made  on  the  last  example. 

Note  II. — The  second  remainder,  85,  is  greater  than 
the  divisor,  29,  a  result  not  uncommon  in  this  operation. 


Examples 

.  Gv) 

dthe 

square  roots  of 

a) 

196. 

C2) 

S29. 

(3) 

1024. 

(4) 

5025. 

(5) 

8b209. 

(<3) 

119025. 

(7) 

100929. 

(8) 

751089. 

(9) 

193G00. 

(10) 

697225. 

(11) 

803729.61. 

(12) 

22071204. 

ao) 

5501SS936. 

(14) 

6250250000. 

(15) 

4124901. 

(10) 

640121000000 

(17) 

32230084. 

(18) 

191810713444. 

124.   Tojind  t] I e  square  root  of  a  Decimal  Fraction, 

When  the  given  number  has  an  even  number  of  deci- 
mal places,  we  proceed  to  find  the  square  root  as  if  the 
number  were  an  integer,  and  mark  off  in  the  root  a 
number  of  decimal  places  equal  to  Italf  the  number  in  th* 
tquare. 

Thus,  if  the  square  be  a  deci-mal  of  the  sixth  order, 
the  root  will  be  a  decimal  of  the  tidrd  order. 

For  example,  to  find  the  square  root  of  6-322249. 
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43 


5-132122149  (2-307 
4 

132 
129 


46        322 

Since  46  is  not  contained  in  32,  we  annex  an  0  to  the 
divisor,  and  also  to  the  root,  and  bring  down  the  next 
period  thus, 

4G07  I  82249 
92249 


Examples.    (lvi).» 
Find  the  square  roots  of 


(1)  16-81. 

(4)  -2601. 

(7)  17242-3161. 

(10)  18947-5225. 


(2)     281-9041. 
(5)     -0625. 
(8)     1-00-2001. 


(3)     -9025. 
(6)     -000729. 
(9)     44415-5625. 


125.  In  finding  the  square  root  of  a  decimal  fraction 
wo  must  bo  careful  to  make  the  decimal  such,  that  the 
index  of  its  order  is  an  even  number. 

Thus,  if  we  have  to  find  the  square  root  of  -4,  we 
change  the  decimal  into  an  equivalent  decimal  of  the 
scc07id,  fourth,  sixth... order,    thus,  -40, -4000,  -400000,... 

Tiiis  is  done  m  order  that  the  denominator  of  the 
equivalent  fraction  may  be  a  perfect  square,  which  is 
the  case  in  the  fractions 

40       4000       400000 

100    loolio   ioooooo*"' 
but  not  in  the  fractious 

4        400       40000 

10    KKX)    iooooo'""." 

Also,  since  for  every  jxiir  of  figures  in  the  square  we 
liavo  one  figure  in  the  root,  we  shall  have  to  take  a 
number  of  figures  ,in  the  decimal  part  of  the  Kquaro 
double  the  number  of  decimal  places  wo  are  to  iiave  in 
tlio  root. 
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Suppose,  for  example,  we  have  to  find  the  square 
root  of  '144  to  four  places  of  decimals. 

We  must  have  eigld  decimal   places  in  the  square, 
thus,  -14400000,  and  we  mark  off  these  and  proceed  as 
in  the  extraction  of  the  root  of  whole  numbers,  the  root 
being  a  decimal  of  the  fourth  order  :  thus, 
•14I40I00I00  ( -3794  .... 
9 


67 

540 
469 

749 

7100 
6741 

7584 

85900 
30336 

5564 
x"<0TE. — The  square  root  of  a  decimal  of  an  odd  order 
ia  a  non-terminating  decimal. 

Examples-    ('^ii) 
Extract  to  four  places  of  decimals  the  square  roots  of 
(1)    20.  (2)     30.  (3)     -9.  (4)     -121. 

(5)     -169.  (6)     -016.  (7)     -00064.        (8)     -00121. 

(9)     lG-245.     (10)     -9.  (11)    -25.  (12)    42-03. 

126.  If  we  have  to  find  the  square  root  of  a  vulgar 
fraction,  we  can  always  by  multipHcation  make  the 
denominator  a  perfect  square,  if  it  be  not  already  so, 
multiplying  the  numerator  by  the  same  number. 

We  then  find  the  square  root  of  the  denominator,  and 
find,  exactly  or  approximately,  the  square  root  of  the 
numerator,  and  make  the  results  respectively  the  de- 
nominator and  numerator  of  a  fraction,  which  is  the 
root  required,  exactly  or  approximately. 

p,    m      /25_  v/25  _  5 

r2  |2X3   _.  j/6_  _   ye^ 

Ex.  (2).  \  3    -  -^  3x3         v/9  8 
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We  cau  now  extract  the  square  root  of  6  to,  say, 
threa  places  of  decimals,  thus  : 

6-100100100  (2-449 

4 


44 

20U 
176 

484 

2400 
1936 

4S89 

4G400 
44001 

=  -816. 


2399 
.       |2   _   2-440. 

"AS  if" 

Or  wo  might  have  reduced  ^  to  a  decimal,  thus  : 
•6G0GGG...,  and  then  have  extracted  the  square  root  of 
thiy  decimal. 


EM3).  ^A^r 


C4 


Ex. 


^529^23^    _7_ 

v/G4    "  8  8 

1-28 


(4).     To  find  the  square  root  of  ,  , - 
Hero  we  can  reduce  the  fraction  to  lower  terms. 

Thus.  Jl•2^^^/•C^   =-8=32 
\  12.5       Vli'25     2-5 

127.  An  integer  can  always  ho  changed  into  a  jier- 
fect  square  hy  multiiilyiug  hy  a  uumhcr  equal  to  or  less 
than  the  proi)Osed  integer. 

For  example, 

7  iH  clmii{(c(l  into  a  2)orfcct  fiqnaro  if  nmltipliod  l»y  7 
18  is  chaii|,'C'il  into  ii  pei  loct  Kqiiuro  if  multiplittd  by  2. 

Examples.  (Iviii). 

Find  tho  square  roots  of 


(1). 

\% 

C-i) 

tVt 

(«) 

9H0 

(4) 

m% 

(C) 

iV.Wg 

(C) 

6,V 

(7) 

Cil 

(8) 

BAV 

(0) 

65«t 

(10) 

8»U 

,(11) 

17U 

(12) 

nil 
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and  find  to  four  places  of  decimals  the  sqtiare  roots  of 
)  (13)     8  (14)     H  (1^)     ^ 

(16)     9i  (17)     7614 

XIV.    Cube  Root. 

128.  Wlien  a  number  is  multiplied  by  itself  tTvice, 
the  result  is  called  the  Cube  of  the  number.  Thus  27 
is  the  cube  of  8,  and  216  is  the  cube  of  6. 

129.  The  Cube  Eoot  of  a  given  number  is  that 
number,  whose  cube  is  equal  to  the  given  number. 

Thus  the  cube  root  of  343  is  7,  because  the  cube  of  7 
IS  343 

The  symbol  y ,  placed  before  a  number,  denotes  that 
the  cube  root  of  that  number  is  to  be  taken :  thus 
yi25  is  read,  "the  cube  root  of  125." 

130.  A  number,  wliich  has  an  integer  for  its  Cube 
Boot,  is  called  a  Peefect  Cum:. 

The  numbers,  less  than  1000,  which  are  perfect  cubes, 
should  be  committed  to  memory :  they  are 

1,  8,  27,  64,  125,  210,  .S43,  612,  729, 
and  the  cube  roots  of  these  numbers  are  respectively 
1,     2,     8,    4,     6,     0,     7,     8,    9. 

131.  To  find  the  Cube  Eoot  of  a  perfect  cube, 
greater  than  1000,  we  proceed  by  a  rule,  which  we  shall 
now  explain. 

Ex.  (1).  To  find  the  cube  root  of  91125. 
4  91  I  125 

64 


la  6  4800 

625 

5425 

Fimt  divide  the  number  91125  into  two  prriods  by  drawing 
a  line  marking  off  three  figures  on  the  right. 

Then  take  the  nearest  perfect  cube  not  greater  than  91, 
'which  is  64,  and  set  down  its  cube  root,  which  is  4,  in  a 
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line  with  91125,  and  some  way  to  the  left, 
first  fi-^ure  of  the  root. 


This  is  the 


Then  subtract  64  from  91,  and  to  the  remainder  attach 
the  second  period,  125. 

Now  place  three  times  the  first  figure  of  the  root,  12,  to 
the  extreme  loft,  and  three  times  the  square  of  the  first 
figure  of  the  root,  48,  with  two  zeros  annexed  to  it,  just 
on  the  left  of  the  27125. 

Divide  27125  by  4800,  and  set  the  quotient,  6,  midway 
between  12  and  4800.     Then  read  12  6         as  125 

multiply  this  by  5  ;  put  the  result,  625,  under  the  4800 
add  it  to  the  4800 ;  this  gives  5425 ;  multiply  this  by  5 
put  the  result,  which  is  27125,  under  the  first  remainder 
subtract,  and  as  there  is  no  remainder,  the  process  is 
complete,  and  the  root  is  45. 


Examples- 
Find  the  cube  roots  of 


(lix) 


(1)  4096. 

(4)  493039. 

(7)  89804. 

(10)  970299. 


(2) 

(5) 

(B) 

(11) 


82768. 
614125. 
389017. 
69819. 


(8)  74088. 
(6)  262144. 

(9)  614125. 
(12)  260047. 


Next,  let  us  take  the  case  in  which  the  cube  root  lias 
til leo figures,  and  extiact  tlie  cube  root  of  423GG1064. 
7  428  I  601  I  0C4 

843 


21 


22fi 


14700 
1076 

16776 
26j 


86G01 


78876 


1087600      6780004 
9016 


160U616      0780064 


We  unprirato  the  number  428Gr)l004  into  throe  pcrinfls, 
un<l  tiikd  tl'.K  iiniiroHt  periect  cube  uut  greater  tluui  428, 
whifili  JK  848,  and  we  Hot  down  itB  cube  root,  which  is  7. 
Wii  then  Hiiblract  848  from  428,  aud  auucx  tu  the 
niuaiudor  661,  the  Moond  period. 
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Then  we  set  down  three  times  7,  which  is  21, 

and  three  timos  the  square  of  7,  which  is  147,   and   add 

two  zeros  to  it. 
Then  we  divide  85661  by  14700,  which  gives  the  quotient 

5,  and  this  we  put  down  midway  between  21  and  14700. 
Then  wo  multiply  215  by  6,  which  gives  1075  ;  we  add 

this  to  14700;  we  multiply  the  result,  15775,  by  6 ;  and 

subtract  the  product,  78875,  from  85661  ;  and  to  the 

remainder  we  annex  the  third  period,  064. 
We  thou  set  down  three  times  75,  which  is  225, 
and  three  times  the  square  of  75,  which  is  16S75. 

N.B. — This  last  result  can  be  obtained  by  setting  the 
square  of  5,  the  second  figure  of  the  root,  under  the  second 
divisor,  and  adding  the  three  numbers  coupled  by  the 
bracliet. 
We  then  annex  two  zeros,  to  16875  and  repeat  the  process 

explained  above,  to  iind  4,  the  third  figure  of  the  cube 

root,  which  is  in  this  case  754. 

Next,  take  the  case  in  wliicli  the  root  has /oMr  figures 
and  find  the  cube  root  of  14832537993, 

2  14  I  832  I  537  |  993 

8 


72 


735 


4        1200 
256 

1456 
16; 

6        172800 
8625 


176425 
25 


6832 
5824 
1008537 
882125 


7        18007500      126412993 
51499 


18058999       126412993 

Hence  the  root  requued  is  2457. 

Note.— In  dividing  68o2  by  1200  the  quotient  is  5,  but  if 
we  took  this  for  the  second  figure  of  the  root  we  should  find 
that  the  addition  of  6  times  65,  or  825,  to  1200,  would  give 
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1525,  anil  this  multiplied  by  5  would  give  7625,  a  number  too 
larcre  to  be  subtracted  from  G832. 


Examples.  (Ix). 

Find  the  cube  roots  of 

fl)  14706125. 

(2)  149721291. 

(3) 

28934443. 

(ij     300763000. 

(5)  2097152. 

(C) 

5735339. 

(7)  99252847. 

(8)  1092727. 

(9) 

16777216. 

(10)  194104539. 

(11)  ■  84027G72. 

(12) 

130323843. 

(13)  32282885G. 

(14)  354894912. 

(15) 

400227072 

(10)  134217728. 

(17)  122615327232. 

(18)  G73373097125 

132.  To  extract  the  Cube  Boot  of  a  Decimal  Fraction. 

In  order  til afc  a  Decimal  Fraction  may, be  a  Perfect 

Cube,  it  must  be  of  the  Srd,  Goh,  9f,li order,  the 

Index  of  the  order  being  some  multiple  of  3. 

We  then  proceed  in  the  following  way  : 
Ex.  (2)     To  find  the  cube  root  of  -343. 

t^-34.i   =V;-Tr:Jt  =  TT7  =  -7. 


'IDOO      10 

Ex.  (2)     To  find  the  cube  root  of  039304. 
39.U)4   _  84  _ 
f  lUUOUOO  ~  lud  ~  '^^' 
Ex.  (3)    To  find  tho  cube  root  of  -012812904. 


3     /     ' 


^•312812904   =\' 


12812904 


_  284  _ 

looouooooo  ~  lobo  ~  "^^* 


133.  To  extract  tho  cube  root  of  an  integer  or  deci- 
mal expression  to  a  particular  place  of  decimals,  w« 
must  take  three  times  the  number  of  decimal  places  in  the 
exprcsaiun. 

Thnn,  to  find  tho  cube  root  of  4'23  accurately  to  throe 
plftoesofdocimalrtwooxtractthocuborootof  4-230000000, 
making  the  ^iven  oxiJrosHion  a  decimal  of  tho  ninth 
order.    lo  working  this  example  wo  find  tho  cube  root 
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of  4280000000,  regarded  as  a  whole  number,  and  mark  off 
tlueo  decimal  places  iu  tlio  result. 

134.  The  cube  root  of  a  Vulgar  fractinn  may  be  found 
by  taking  the  roots  of  the  numerator  and  denominator, 
or  by  reducing  the  fraction  to  a  decimal  of  the  Srd,  6th, 
9th order,  and  proceeding  as  in  Art.  133. 

Examples-    (Ixi). 
Find  the  cube  roots  of 

(1)       -389017        (2)       -048228544        (8)      27054-036008 
U)    \m        (5)    m        (6)    5^A        (7)    4051*^; 
and  find  to  three  places  of  decimals  the  cube  roots  Ox 

(8)    5  (9)    576  (10)     -121801281 

(11)    15-926972504  (1-2)  ^  (18)    } 

(14)    i  '       (15)   7|  (16)    8| 

135.  The  fourth  root  of  a  number  is  found  by  taking 
the  square  root  of  tlie  square  root  of  the  number. 

Thus  y4096  =  v/64  =  8. 

The  sixth  root  of  a  number  is  found  by  taking  the  cube 
root  of  the  square  root  of  the  number. 

Thus  VG4  =  V8  =  2. 

Examples-    (ixH) 

Ifind  the  foui-th  roots  of 

(1)    531441  (2)    4100625  (3)    1575-2961; 

and  the  sixth  roots  of 

(4)     4826809         (&>    '24794911296     (6)    2824-29  536481. 
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XV.   On  English,  Canadian,  and  United  States 
Currencies. 

136-  Having  explained  the  principles  g-nd  processes 
of  Pure  Arithmetic,  we  proceed  to  show  how  they  are 
apphed  to  Commercial  affairs. 

Measures  op  Money. 

4  farthings  are  equivalent  to  1  penny, 
12  pence  are  equivalent  to  .     1  shilling 
'  20  shillings  are  equivalent  to    1  pound. 
The  symbol  £,  placed  before  or  over  a  number  denotes  pounds, 

8 after    shillings, 

d after    pence. 

£     8,    d. 
rhus  £14.  6s.  Id.,  or  14.  5.  7  stands  for  fourteen 
pounds,  five  shillings  and  seven  pence. 

Since  1  fartliing  is  one-fourth  of  a  penny, 
2  farfhingR  are  one-half  of  a  penny, 
8  farthings  are  three-fourths  of  a  penny. 
Hence  the  symbol  id.  is  placed  for  1  farthing, 

\d 2  farthings  or  a  halfpenny. 

id tt  farthings. 

Tlie  nymbol  q.,  placed  alter  a  nuuihcr,  is  sometimes 
QRcd  to  denote  faitliings:  thus,  Sq.  stands  for  three 
farthings. 

137.  Wo  call  £14  a  aimph  quantity,  and  £14.  6s.  Id. 
a  componrul  quantity,  hccauso  the  former  is  oxprossod 
witli  roforence  to  a  n7if/le  unit,  while  the  latter  is  ux- 
presRod  with  ruforouce  to  three  different  uxxxU, 
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138.  The  unit  in  Canadian  and  United  States  cur- 
rencies is  called  a  dollar.  The  tenth  part  of  this  unit 
is  called  a  dhne;  the  tenth  part  of  the  dime  is  called  a 
cent ;  and  the  tenth  of  the  cent  is  called  a  miU.  We 
may  conceive  the  unit,  then,  to  be  divided  into  ten 
equal  parts,  each  of  these  parts  into  ten  other  equal 
parts,  and  so  on.  Hence  CanacUan  and  United  States 
currencies  are  based  on  tlie  Decimal  System  of  Notation, 
and,  therefore,  all  operations  in  tliese  currencies  ai-e 
performed  by  means  of  the  rules  in  Decimal  Fractions. 
It  is  to  this  circumstance  that  they  owe  their  great 
simplicity. 

TABLE  OF  CANADIAN  AND  UNITED  STATES  COINS. 

CANADIAN    COINS.  UNITED    STATES   COINS. 

Gold.  Gold. 

British    Sovereign,     worth  Double  Eagle,  or... $20 

$4.86f.  Easle,    or  $10 

British  Half-Soverciga.  Half  Eagle,  or 05 

Three  Dollar  Piece. 

Quarter  Eagle,  or...  ^12^ 

Dollar. 

Silver.  iSilver. 

Dollar. 

60-cent  piece  answers  to Half  dollar. 

25-cent  piece  answers  to Quarter  doUar. 

20-cent  piece  (no  longer  coined). 

10-cent  pieca  answers  to Dime. 

Nickel. 

6-cent  piaoe  answers  to 5-cent  piece. 

8-cent  piece. 

Bronze.  Brome. 

I  cent.  1  cent. 

Mni,  not  coined.  Mill,  not  coined- 

Ex.  (1).     S251,  7  cents.  Senilis. 

=  1(251  +  ya  +  Y^5  +  TffUo) 

~  ft(251  +  TTnm  +  "nnrw  +  i'(i<yv) 
=  iJ(251  +  T^^Tr) 
—  8  251-073, 
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Ex.  (2).     $55-925 

=  S(55  +  A  +  rfir  +  T^h-c:) 

=  $  55  +  02  cents  +  3  luills 
=  8  55,  92  cts.  3  mills. 

The  English  gold  coinage  consists  of  \^  pure  metal  and  of 
A-  alloy. 

The  gold  and  silver  coinage  of  the  United  States  consists 
of  A  pure  metal  and  iV  alloy. 

The  silver  coin  in  Canada  and  England  is  ^  J  pure  metal 
and  v^ff  copper. 

Gold  and  silver  thus  alloyed  are  called  standard.  The 
gold  or  silver  before  it  is  coined  is  called  bidliun. 

The  1-cent.  piece  is  made  of  bronze,  and  is  1  inch  in 
diameter,  and  lUO  of  them  weigh  1  lb.  avoirdupois. 

The  term  carat  is  employed  to  denote  the  fineness  of  gold, 
Perfectly  pure  gold  is  said  to  be  24  carats  fine ;  a  mixture  of 
18  parts  pure  gold  and  C  pnts  of  some  other  metal,  is  said  to 
be  18  carats  fine.     This  kttcr  is  termed  jollewor's  gold. 


MEDUCTIOX  OF  MOXEY, 

139.  Tlio  expression  6s.  Id.  stands  for  a  sum  of 
money,  vliich  is  made  up  of  five  Bliiliings  and  seven 
pence.  Now,  since  one  sliillinf?  is  equivalent  to  twelve 
pence,  five  shillings  are  equivnlcut  to  sixty  pence;  and 
therefore  iivo  sliiliings  and  seven  pcucd  are  equivalent 
to  sixty-seven  pence. 

The  process  Dy  which  we  change  tlie  compound  ex- 
pression C«.  Id.  into  the  equivalent  simple  expression 
67 d,,  ia  arranged  thus  : 

i.    d. 

6.7 
12 

07* 

and  wo  doscriho  the  process  thus :  We  chavqe  the  5 
ithillinrjs  into  pence  fnj  viuUiphjiiitj  by  12,  and  add  to  the 
product  the  7  pence. 
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Again,  to  change  the  compound  expression  ^4.  7«.  10^(2. 
mto  &u  s^uivaittiit  number  of  farthings,  we  proceed  thus  : 

£      t.       d. 

4.7.  10^ 
20 

87«. 
12 

1064d. 
4 

42182. 

r'irst  W6  change  ^4  to  shilUngs  and  add  7s.,  making  87«. ; 

then 87».  to  pence lOd.,  making  1054d, ; 

then 1054d.  to  farthings 2q„    making  4.21iiq. 

Examples,    (liiii) 

Eeduco  to  farthings 

(1)  8id.;  74.;  9d.;  ll^d. 

(2)  2s.  3d.;  5».  7id.;  12«.  9*rf.;  17*.  lid. 

I'd)    £3.  12i.;  £5  ;  £'2.  17«.  6^<i.;  i'17.  4j.  6Jd. 

Iteduee  to  pence 

(4)  6a.;  As.  lOd.;  Is.lOd.;  8*.  9d.;  13*.  Id. 

(5)  £i  ;  £5.  2s.  4t/.;  iJ17.  14^.  6c/.;  i'58.  13s.  lid 

(6)  £174.  10«.;  £432.  15a.  lOd.;  £1274.  17s.  9d. 

140.  The  converse  operation,  by  which  we  express  a 
simple  quautity  in  torms  of  an  equivalent  compound 
quantity,  will  ba  best  explained  by  the  follo^ving  Ex- 
amples. 

Ex.  il).  Nine  farthings  will  be  expressed  as  pence  and 
farthings,  if  we  divido  9  by  4  (since  4  fartliinga  =  1  penny), 
set  down  the  quotient  as  pouce,  and  the  remainder  as 
fai-things,  thus  :  9  farthuigs  =  |(i.  =  2^d. 

Ex.  (2).  Again,  33  pence  will  be  expressed  as  shillings 
and  pence, if  wo  divide  33  by  12  (siuco  12  pence  =  1  shilliutj), 
set  down  the  <iuotient  as  shillings,  and  the  remainder  as 
pence,  thus  :  83  penca  =•  12  f^hilhngs  =  2s.  9d. 

Ex.  (8).     Also,  76  shillings  =  1^  pounds  =  £8.  15a. 
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Ex.  (4).    To  express  4275639  farthings  m  terms  of  £  $.  6. 

farthings. 
'     4275639 

12    1068909^.  and  8  farthings  over. 


20 


8907,5s.  and  9  pence  over. 


.£4453     and  15s.  over. 
.-.  4275639  farthings  =  £4453  15s.  9id. 

These  methods  of  expressing  a  given  sum  of  money 
in  another,  but  equivalent,  form  are  included  in  th€ 
word  Reduction. 

Examples-  (ixiv) 

Reduce  to  pence  and  farthings  the  following  numbers 
of  farthings : 

(1)    67.  (2)     173.  (3)     197. 

Reduce  to  shillings,  pence  and  farthings  the  following 
numbers  of  farthings : 

(4)     857.  (5)    479.  (6)     747. 

lledace  to  £  s.  d.  the  following  numbers  of  farthings  : 

(7)    4238.        (8;    876289.        (9)     A42880. 

141.  The  copper  coins  in  use  iu  Great  Britain  are 
the  Farthing,  tlie  Halfpenny,  and  the  Penny. 

The  silver  coins  in  use  are  the  Crown,  {5n.),  the  Half- 
crown  {2>t.  Qd.),  the  Florin  (2«,},  the  Shilling,  the  Six- 
pence, the  Fourpenny  piece  (or  Groat),  and  the  Three- 
penny piece. 

The  gold  coins  in  use  are  the  Sovereign  or  Pound,  and 
the  H»^lf-80vercign.  Tho  Guinea  (21ii.)  and  the  llalf- 
Gfuinea  (10*.  (id.)  are  not  in  use,  but  roforonce  is  fre- 
quently made  to  tliuui. 

COMPOUxWD  AUDITION, 

142.  Id  adding  compound  ox])rusBions  together,  we 
follow  tho  principloH  which  regulate  the  process  of 
Addition  in  tho  case  of  pure  numbers. 


COMPOUND   ADDITION.  ll-> 

Thus,  in  adding  sums  of  money  we  arrange  them  so 
tliat  the  pounds  stand  under  pounds  in  vertical  col- 
umns, shillings  under  sliilhngs,  pence  under  pence,  and 
farthings  under  farthings.  For  example,  if  we  have  to 
add  together  4.s'.  S\d.,  3s.  3^-,  5s.  4t/.,  and  17s.  d^d., 
we  arrange  them  thus  : 


5. 

d. 

4 

H 

8 

:?i 

6 

.  4 

17 

H 

£1  •  10  •  8^ 

Adding  the  columns  of  farthings,  we  find  its  sum  to 
be  6  farthings,  and  this  being  equivalent  to  1  penny 
and  2  farthings,  we  place  ^  under  the  column  of  far- 
things, and  carry  on  1  for  addition  to  the  column  of 
pence. 

The  sum  of  the  column  of  pence,  increased  by  ] ,  we 
find  to  be  20  pence,  and  this  being  equivalent  to  1  shil- 
ling and  8  pence,  we  place  8  under  the  column  of  pence 
and  carry  on  1  for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  shillings,  increased  by  1, 
we  find  to  be  30  shillings,  and  this  being  equivalent  to 
1  pound  and  10  sliilhngs,  we  place  10  under  the  col- 
umns of  shillings,  and  set  down  £1  by  itself  on  the  left 
hand. 

Again,  if  we  have  to  add  together  £26  4s.  Q^d., 
£32  125.  7i(7.,  £245  Os.  2d.,  £7  15s.  8^d.,  and  4s  8|J., 
we  arrange  them  thus : 


£ 

8. 

d. 

26  . 

4 

9| 

82  . 

12 

7i 

245 

0 

2 

7 

15 

8.> 

0 

4 

8^ 

£311  .  ]8  .  OJ 
Adding  the  column  of  farthings,  we  find  its  sum  to  be  9 
farthings,  and  this  being  equivalent  to  2  pence  and  1 
farthing,  we  place  }  under  the  column  of  farthings,  and 
carry  on  2  for  addition  to  the  column  of  pence. 
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The  stim  of  the  cohimn  of  pence,  increased  by  2,  we 
find  to  be  36  pence,  and  this  being  equivalent  to  3  shil- 
lings, we  place  0  under  tlie  column  of  pence,  and  carry 
on  three  for  addition  to  the  column  of  sliillings. 

The  sum  of  the  columns  of  shillings,  increased  by  8, 
we  find  to  be  88  shilhngs,  and  this  being  equivalent  to  1 
pound  and  18  shillings,  we  pljice  18  under  the  columns 
of  shillings,  and  carry  on  1  for  addition  to  th«  columns 
of  pounds. 

The  sum  of  the  columns  of  pounds,  increased  by  1,  we 
find  to  be  311,  which  we  place  under  those  columns, 
and  the  sum  is  complete. 

Examples-  0^) 

Perform  the  operation-  of  addition  on  the  following 
sums  of  money : 


£      «. 

d. 

£ 

<. 

d. 

M     a.       d. 

£       B. 

d. 

(1)  8  .  5  . 

.    2 

(2)  6 

.8. 

3 

(8) 

6.8.    7 

(4)  7.6, 

.    8 

4.6, 

,    8 

T  ■ 

.9  . 

,6 

4.6.    8 

5.8, 

.    4 

7.9. 

,    8 

8. 

.4. 

9 

8  .  9  .  10 

9.6, 

.    0 

2.4. 

,10 

6, 

.5. 

2 

9.7.    6 

7.4, 

,11 

4.9. 

,    2 

9 

.0, 

,4 

4.8.0 

2.6, 

,  10 

M     *. 

d. 

£ 

a. 

d. 

£     a.    d. 

£     : 

d. 

(6)  8.4, 

.Qk 

(6)4 

.7 

.6}   (7] 

1  7  .  8  .  4J 

(8)  6  .  2  . 

,6J 

2.6, 

•4i 

6 

.  8 

.9.1 

6.9.2 

6.8. 

2J 

7.0 

.8i 

9 

.6 

.  2t 

5  .  2  .  7* 

7.8. 

4J 

6.9  . 

Oi 

8 

.7, 

H 

6.8.9 

8.0. 

1 

4.7. 
(9) 

9i            6 
(10) 

.9 

.Oi 

7  .  6  .  4i 

6.8, 

.84 

(12) 

s 

t.      d. 

i 

•. 

d. 

4 

$.      d. 

£         $. 

d. 

16. 

,  19.    4 

26 

.    9. 

2 

17 

.    0.  10 

21  .  11  . 

ti 

14. 

,18.    2 

18 

.    0. 

11 

61 

.  11  .    4 

87.    6. 

9 

C7. 

,    8'.  10 

0 

.  10. 

4 

18 

.    6.    0 

4.    0. 

2 

42. 

6.    8 

67 

.  17. 

6 

28 

.  14.    7 

17.  17  . 

7 

12. 

7.    9 

24 

.  19. 

3 

21 

.    8.    7 

89  .  18  . 

.'. 

15. 

10.    4 

Btf 

.16. 

8 

08 

.  U.    0 

47  .  11  . 

lU 
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<e 

•■ 

d. 

iB 

f. 

d. 

« 

•. 

d. 

(18)  16 

8 

■  n 

(34) 

35. 

8 

.9i 

(15) 

143 

17 

94 

78 

13 

.9i 

76. 

10 

M 

876. 

11 

n 

21 

17 

4| 

25. 

8 

9 

972. 

9 

10 

6  . 

8 

7 

4. 

0 

n 

897. 

4. 

8* 

86 

11 

4i 

86. 

12 

H 

674. 

4. 

lOi 

42. 

8 

2i 

42. 

5 

n 

638. 

9 

6i 

COMPOUND  SUBTRACTION. 

143,  The  process  of  subtracting  one  compound 
quantity  from  another  is  founJed  on  the  principles  ex- 
plained in  Art.  20,  and  the  following  Example  will  supply 
aJl  that  is  necessary  to  make  the  method  clear : 


£ 

•. 

d. 

From 

27 

5 

•2i 

Take 

13 

17 

M 

£13  .    7 . 9f 

AiTanging  the  columtis  as  in  addition,  we  reason 
thus  :  we  cannot  take  2  farthings  from  1  farthing,  and 
we  tJierefore  add  4  farthings  to  the  1  fartliing,  maldng  6 
fartliiugs,  and  taking  2  farthings  from  6  fartliings  we 
obtain  as  a  remainder  3  farthings,  which  we  set  down 
ander  the  column  of  fartliings. 

We  then  add,  by  way  of  compensation,  1  penny  to  the 
4  pence  in  the  lower  line.  We  have  then  to  take  5  pence 
from  2  pence,  and  as  we  cannot  do  this,  we  add  12  pence 
to  the  twopence,  making  14  pence,  and  taking  5  pence 
from  14  pence,  we  obtain  as  a  result  9  pence,  which  we 
place  under  the  column  of  pence. 

We  then  add,  by  way  of  compensation,  1  shilling  to 
the  17  shilhngs  in  the  lower  lino.  We  have  then  to 
take  18  shillings  from  5  shillings,  and  as  we  cannot  do 
this,  we  add  20  sliillings  to  the  5  shillings,  maldng  25 
shillings,  and  taking  18  shillings  from  25  shillings,  wc 
obtain  as  a  result  7  shillings,  which  we  place  under  the 
column  of  shilhngs. 

Finflly,  we  add,  by  way  of  compensation,  1  pound  to 
the  13  pounds,  and  we  take  14  pounds  fiom  27  pounds, 
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obtaining  as  a  remainder  13  pounds,  which  we  place 
under  the  column  of  pounds. 


Examples-  (Ixvi) 

£        8.        d. 

£ 

s. 

d. 

(1)  From    94  •  12  .  7  take 

58  . 

9  . 

2. 

(?■)    . 

75  .  9  .  6   , , 

47 

8  . 

8. 

(8)    , 

58  .  13  .  4   , , 

49  . 

14  . 

5 

(4)    . 

276  .  17  .  5i  , , 

37 

19  . 

7i 

(5)    . 

1247  .  5  .  lOi  , , 

1246 

11  . 

8i 

(6)    , 

8000  .  10  .  7i  , , 

2998 

13  . 

l.lj 

(7)    . 

199  .  0  .  OJ  , , 

198 

19  . 

lOJ 

(8)    . 

,   80609  .  5  .  2f  ,, 

79089 

12  . 

6i 

(9)    . 

,   44005  .  7  .  9i  ,, 

7896 

10  . 

2i 

(10)    . 

,   80704  .0.5   , , 

29484 

0 

6i 

COMPOUND  MULTIPLICATION. 

144.  To  multiply  a  compound  expression,  as 
£4  8».  Off/.,  by  a  number,  as  9^ is  equivalent  to  taking 
the  sum  of  nine  expressions,  each  equal  to  £4.  Qs.  Ufd. 
Instead  of  writing  these  expressions  one  under  the 
other,  and  finding  their  sum  by  the  process  of  addition, 
we  obtain  the  requued  result  by  multiplying  each  of 
the  four  quantities,  composing  the  expression,  sepa- 
rately by  9,  calculating  the  value  of  each  result  as  in 
addition,  setting  down  part  of  those  results  under  the 
several  columns,  and  carrying  on  part,  as  in  addition, 
thus: 

i  ».  d. 

4    .      8        Of 
0 


£m    .    19   .    8} 

The  process  may  bo  more  fully  explained  thus : 

9  timeH  8  furthinRS  =»  27  farthin^u  =  6i|(i.:  set  down  \ 
ondcr  the  column  of  I'artbingH,  aud  carry  on  0  to  the  pence." 

9  titnofl  9  pence  =  81  pence,  and  0  pence  addod  gives  87 
penoessTf.  U(/.:  But  down  8  under  the  column  of  pence,  and 
oany  on  7  to  the  shillingH. 

9  timet  8  fdiillingH  =  72  shillini^s,  and  7  RhillingH  added 
given  70  sbillingii  =  £9f:  10<.:  set  down  19  under  the  column 
of  shilliDget  uud  carry  on  8  to  the  pounds. 
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9  times  4  pounds  ■==  36  pounds,  and  8  pounds  added  gives 
89  pounds,  wliich  is  set  down  under  the  pounds. 

145.  When  the  multipUer  can  be  spht  up  into 
factors,  each  of  which  is  not  greater  than  12,  we  multi- 
ply the  compound  expression  first  by  one  of  the  factors, 
and  then  multijily  the  product  by  another  of  the  factors, 
as  in  the  case  of  Simple  Multiplication. 

Thus  if  we  have  to  multiply  £12  4*'.  lid.  by  15,  we 
multiply  first  by  5,  and  the  product  by  3,  thus  : 
£       »        d. 
12  .  4  .  7i 
6 


61  .  8  .  1^  Product  by  6. 


^183  .  9  .  ^  Product  by  15. 
Again,  to  multiply   £17   14«.  9d.  by    180,    we 
proceed  tluis : 


may 


£ 
17 


14 


d. 
.  9 
10 


177 


6  Product  by  10 
6 


1064 


0  Product  by  60. 
3 


£8192  .  15  .  0  Product  by  180. 

Examples.    Q^^^) 
E^d  the  value  of 

(1)  4  things  at  Is.  8d.  each.     (2)  6  at  Ud.      (8)  6  at  7^ 

(4)  7  at  9s.  6d.        (5)     8  at  2s.  4i.       (6)     10  at  2s.  2^d. 

(7)  11  at  £2  Is.  M.  (8)     12  at  £1  4s.  Sd. 

(9)  14  at  17s.  Od.      (10)  15  at  7s.  JOirf.      (11)  16  at  27». 

(12)  18  at  17s.  6d.  (13)     20  at  £5  lis.  4d. 

(14)  21  at  5s.  7},d.  1(15)     22  at  £5  lis.  Ad. 

(16)  24  at  £4  7s.  2d.  (17)     25  at  4s.  Gd. 

(18)  27  at  5s.  ll^d.      (19)  28  at  2s.  Bd.     (20)  30  at  £1  12;.. 

(21)  33  at  £1  2t.  (22)     36  at  £1  2s.  Qd 


124 


COMPOUND    MULTIPLICATION. 


146.   When  the  multiplier  cannot  be  split  up  into 
factors,  we  may  proceed  as  iu  the  following  examples : 

Ex.  (1).  To  multiply  £17  12s.  9^  by  79. 


£ 

17 


12 


d. 
10 


176 


7  .     8(^  Product  by  10. 

7 


1233  .  13  .  Hi  rroiluct  by  70. 
Multiplying  first  bne  by  9    158  .  14  .  \l\  rroduct  by  9. 

A. Ulingtlie  last  two  results  £13U3  .     8  .  10}  Product  by  79. 
Ec.  (2).  To  multiply  i;3.  17s.  9 Jd.  by  3296. 


3  .  17  .    9i 
10 

88  .  17  .  11    Product  by  10. 
10 

888  .  19  .     2    Product  by  100. 
10 


8889  .  11  .     8    Product  by  1000. 
3 


116C8 
Multiplying  5tli  line  by  2  777 
Multiplying  8rd  lino  by  9  850 
Multiplying  1st  lino  by  G        23 


15 

18 

1 

(3 


Product  by  800t). 
bv20(i. 

by '.).). 
1)V  (1. 


Adding  last  four  roaults  £12820  .     1       4    Product  by  iVi'Ji; 

147.  Tho  followinff  ig  a  motbod  by  which  the  procoK.s 
of  multiplying  a  compound  quanti^^^y  l)y  a  number  great (i 
than  lUOO  Ih  somewhat  Hhortuncd.  Wo  take  as  an  illus- 
tration the  example  Just  worked.  The  procosd  is  so 
simple  that  uo  verbal  explanation  is  uocesBary. 


i 
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2  I  3296 

d.  1648 
29664  the  result  of  multiplying  the  top  line  by  9. 


12 


31312 


s.  2609  and  4d. 
23072  ) 
8296    \  *^®  "result  of  multiplying  the  top  liive  by  17. 


20 


5864,1 


£    2932  and  Is. 

9888  the  result  of  multiplying  the  top  line  by  B. 

jei2820  .  Is.  .  4d. 

Examples,    (ixviij) 
Find  tlie  value  of 

(1)  29  things  at  4s.  6d.  each.       (2)  89  at  128.  6id. 

(8)  47  at  Is.  e^rf.  (4)  71  p.t  Is.  8d.' 
(5)  89  at  6s.  8d.                             (6)  123  at  5s.  6^,d. 

(7)  145  at  ^1.  3s.  2d.  (8)  2154  at  £7.  Is.  Sd. 

(9)  3210  at  £1.  18s.  6K  (10)  2176  at  £2.  15s.  Aid. 
(11)  3684  at  £2.  6s.  9^^. 

COAf POUND  DIVISION. 

148.  The  process  of  dividing  a  compound  quantity 
by  a  number  is  based  upon  the  principles  explained  in 
the  case  of  Simple  Division,  as  will  be  seen  fi-om  the 
following  Examples : 

Ex.  (1).  To  divide  £13  17s.  lid.  by  9. 
(  13  .  17  .  li 

^1  .  10  .  9J  Quotient. 
We  reason  thus  : 

j£13 divided  by  9  gives  ^1  as  quotient  and  .£4  remainder; 
;£4  =  80  sbiUings,  and  17  shilliugs  added  97  shillings. 
97s.  divided  by  9  gives  10s.  as  quotient  and  7s.  remainder; 
7s.  =  84  pence,  and  1  penny  added  gives  85  pence. 
85d.  divided  by  9  gives  9d.  as  quotient  and  4d.  remainder ; 
id.  =  16  farthings,  and  2  farthings  added  gives  18  farthings. 


120 


COMPOUND    DIVISION. 


185.  divided  by  9  gives  2g.  as  quotient,  and  no  remainder. 
Ex.  (2).  To  cUvido  £51  los.  5d.  by  35. 


The  factors  of  35  are 


5 

51 

s. 

.  15 

d 
5 

7 

10 

.     7 

1 

63 

.  15 

.     8 

13 

8 

.  11 

3 

7 

•  n 

£i  .     9.7  Quotient. 
Ex.  (3).  To  divide  £53  15s.  8(/.  by  112. 

The  factors  of  112  are  i  4 

(7 
# 

y  .     7i  Quotient. 
Ex.  (4).  Divide  £119232.   Is.  lO^c/.  by  8405. 

£  s.        d. 

3465  )  119232  .  1  .  lO.J  (  i'34 
10395 

15282 
13860 


1422 
20 


8465)  2844  H  8s. 
27720 

721 
12 

8465  )  8662  (  2d. 
6980 

•       1782 
4 

84C5  )  6980  ( 2q. 
G930 


.'.  th«  Qitotiont  in  SM  6h.  2^. 


I.  Divide 


OOMPOUND    DIVISION. 

Examples-    (Ixix) 


(1)    £1.  3s.  7U.hyB.  (2)    ^39.  7«.  6d.  by.7. 

(8)     £11.  3s.  6d.  by  12.  (4)     MS.  12s.  Bd.  by  11. 

(5)  ^6.  2s.  lid.  by  10.  (6)     ^22.  lis.  6d.  by  12 

n.  Divide 

(1)     ^98.  lis.  9d.  by  54.         (2)     ^13.  7s.  9d.  by  63 
(3)     ^29.  14s.  Od.  by  108.       (4)     ^15.  8s.  by  132. 

(6)  ^3.  9s.  4id.  by  45.  (6)     £43.  12*.  8d.  by  4*. 

m.  Divide 

(1)  £167.  i9s.  2d.  by  145.         (2)  £40.  8s.  4J(?.  by  241. 
(3)  £453.  lis.  9i(i.  by  305.       (4)  £40609.  2s.  Id.  by  905*4. 

(5)  £93.  Is.  2i(i.  by  291.  (6)  £139.  3s.  6d.  by  117. 

149.  One  quantity  is  contained  in  another  of  the 
game  kind  as  often  as  the  measure  of  the  first  is  con- 
tained in  the  measure  of  the  second,  the  same  unit  of 
measurement  being  taken  in  both  cases. 

Ex.  (1).  How  many  times  is  Is.  Id,  contained  in  16s.  3d.  ? 

Is.  Id.  =  13d,;  and  16s.  Sd.  =  195d. 
Now  18  is  contained  15  times  in  195  ; 

.*.  ISd.  is  contained  15  times  in  195d.  *'^ 

Ex.  (2).  How  many  timea  is  £4.  3a.  2d.  contained  in 
^87.  6s.  6d.  ? 

£4.  3s.  2d.  =  998d.;  and  £87.  6s.  6d.  =  20958d. 
Now  20958-5-998  =  21  ; 
.'.  £4.  3s.  2d.  is  contained  in  £87.  63.  6d.  21  times. ' 

Examples.    G^^) 

(1)  How  many  times  is  £346.  16s.  contained  in  £34680  ? 

(2)   £5.  lls.4d £122.  95.  4d..? 

(3)  £1. 12s.  Od £68.  5s.? 

(4)  £17.12s.9id... £1393.8s.  10|? 

(6)  Among  bow  many  persons  must  £641.  14s.   ll:^d.  be 
divided,  so  that  the  share  of  each  may  be  £2.  15s.  %\d.  ? 

(6)  Divide  £17  into  an  equal  number  of  sovereigns,  half- 
sovereigns,  half-crowns,  shillings,  and  sixpences. 
t 
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FRACTIONAL  MULTIPLICATION  AND 
DIVISION  OF  MONEY. 

150.  Ex.  (1).  Find  the  value  i  of  14s.  M. , 
k  of  14s.  8cL  =  ^^^'  =  3s.  8d. 
.-.  ^  of  I4s.  8(7.  =  3  X  3s.  8d.  =  1  Is. 

It  is  immaterial  whether  we  divide  by  4,  and  then 
multiply  the  quotient  by  3,  or  first  multiply  by  3,  and 
then  divide  the  product  by  4,  thus  : 

I  of  14s.  8d.  =  ^^^ii^^- =  ^^'- =  lis. 
Ex.  (2).  Find  the  value  of  f  of  ^  of  £48.  4s.  6d. 
I  of  f  of  ^43.  4s.  6rf.  =  ^^  of  £iS  4s.  6d. 

__   1  0X£4  3     4».  ed- 
2  1 

«=  10X^2.  Is.  2d.  =  £20.  lis.  8d. 
Ex.  (3)  What  is  the  value  of  2?  of  14s.  Od.  ? 
2f  of  14s.  9d.  =  y  of  177(i. 

^i7xw7d.^30M£-^429H  =  ^l-  15s.  9^ 

Note. — To  find  the  value  of  ^  x  2s.  9d.,  wo  extend  the 
meaning  of  the  sign  x  (as  is  explained  in  Art.  71),  and 
replace  it  by  the  word  of. 

Thus  i  X  28.  9d.  =  i  of  2s.  9d.  =  ^-  =  Is.  Hd. 

Ex.  (4).  Divide  4s.  2d.  by  4  : 
4s.2d^i^4s.  2d.  x| 

=  f  of  4«.  2d.  =  8  X  lOd.  =  Gs.  8d. 

Ex.  (6).  Divide  £i  8».  9d.  by  2f  • 

£4  8».  9d.  4-  2|  ==  ie4  8s.  9d.  -5-  f 
=  |of£4  8».  9d.  =  *"'  V''   -'  =  ^1  11«-  4S'/. 
EzampleB.   (Ixxi). 
Find  the  value  of 

(1)  f  of  4$.  9d.  (2)  (  of  7«.  2d. 

(8)  A  of  a  ffuinea.  (4)  f  of  8«.  Od. 

(6)  i  of  J  of  4*.  lOd.  (0)  f  of  ^  of  i.'88  16.v.  8d. 

(7)  94ofl#.  IJd.  (8)  Cii  of  half  a  crown. 
(0)  2fof£6  2«.  Od.  (10)  Hofi;99  14s. 


I 
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(11)  £60  Is.  8d.~J^.  (12)  £2  Gs.  9f/. -r-l^. 

(13)  £53  155.  8d.-^6\}.        (14)  £30  2s.  9J.-i-4^ 

Note.  — If  we  have  to  multiply  a  compoiiud  expression  by 

%  mixed  number,  it  is  not  always  necessary  to  turn  tlio 
mixed  number  into  an  improper  fraction,  as  we  did  in 
Ex.  (8),  but  wo  can  frequently  effect  tlu  multiplication  more 
neatly  by  multiplying  first  by  the  fractional  part  and  then 
by  the  wliole  number,  and  adding  the  two  results. 

Thus,  to  multiply  £427  12^.  9d.  by  5f . 


G  the  result  of  multiplying  the  top  line  by  2, 


£ 
427  . 

8. 

12 

d. 

9 

5'^ 

855  . 

5 

G 

285 
2138 

1 
8 

.  10 
.     9 

£2423  .5.7 

Examples.    (Ixxii). 

Multiply 

(1)  J245  13s.  4d.  by  6|.  (2)  £439  18s.  Sd.  by  Ti- 

(8)  £4214  15s.  2d.  by  6f  (4)  £8629  12s.  6d.  by  Sf. 

(5)  £7258  17s.  6d.  by  2^  (6)  £4372  19s.  4d.  by  6|. 

XVI.    On  Measures. 
151.  Measures  of  Time. 

1  second  is  written  1  sec,  or  1» . 
60  seconds  make  1  minute  >  written  1  min.,  or  1". 
60  minutes  make  1  hour,  written  1  hr.,  or  1"^. 
24  hours  make  1  day,  written  1  da.,  or  1"* . 
7  days  make  1  week,  written  1  wk. 
Ln  rough  calculations  a  year  is  taken  to  consist  of  865  days. 
In  rough  calculations  a  month  is  taken  to  consist  of  30  days. 

A  Lunar  Month,  or  the  time  between  two  new  moons, 
is  rather  more  than  29 i  days. 

The  12  months  into  which  we  divide  the  year  are 
called  Callendar  Mouths ;  they  are  of  variable  length,  for 
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7  of  them  contain  81  days,  4    contain  80  days,  and 
February  has  28  days  (and  in  Leap-year  29). 

The  names  of  the  4  months  which  have  30  days  »e 
given  in  the  old  verse : 

Thirty  days  have  September, 
April,  June,  aud  November. 

To  find  whether  a  particular  year  is  a  Leap-year,  we 
divide  the  number  of  the  year  by  4 ;  if  no  remainder  be 
left,  the  year  is  Leap-year,  but  to  correct  an  en-orinour 
present  Calendar,  the  centuries  which  are  not  exactly 
divisible  by  400,  as  1900,  2100... are  to  bo  taken  as 
common  years,  and  not  as  leap-years. 

Examples.  Qxwi) 
Reduction. 

(1)  Reduce  6  hr.  17  min.  26  see.  to  seconds;  17".  0°.  48"v 
to  seconds. 

(2)  Reduce  8  yr.  148  d.  16  hr.  to  Beconds ;  1  yr.  18  d.  Ohr. 
4  min.  to  minutes. 

(8)  Reduce  48567  min.  to  days  ;  23567  seo.  to  hours. 

(4)  Reduce  742892  sec.  to  days ;  174296  sec.  to  we^s. 

(6)  Find  the  number  of  days,  reckouiuff  from  noon  of  tha 
one  to  noon  of  the  other,  between  tbe  following  days  in  the 
year  1872 : 

Ist  February  and  29ib  May  ;  4th  July  and  2nd  December; 
8rd  January  and  15th October ;  2Itli  Februai7  and  28ril  June. 

Also  between  25th  December,  1872,  and  25th  May,  1878. 
Addiiiou. 

hf.        mtn.     tM. 

(6)     14  .  21  .  87        (7) 

17  .  18  .  82 

9  .  47  .  48 

12  .  53  .  64 

22  .  17  .  60 


yr,  da.          hr.                hr. 

(9)  8  .  187  .  16  (10)  14 

4  .  248  .     6            82 

1  .  66  .    7            10 

6  .  186  .  12            16  .  88 

7  .  86  .    9              2 
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Subtraction. 

ti.      min.      800.                        da.         hr.       mln.  wIl      te.        bi. 

(12)  7  .  14  .  26   (13)  123  .  16  .  4  (14)  4  .  6  .  18 

4  .  19  .  88        89  .  22  .  17  8  .  C  .  2C 


yr,    da.    lir.       yr.   da.    hr.         da.    hr.   min.  iec 

(15)  3  .  147  .  14  (16)  4  .  45  .  16  (17)  14  .  1  .  0  .  18 
'  2  .  218  .  17     2  .  78  .  19      8  .  15  .  23  .  27 


(18)  Mtdtiply  18  hr.  14  min.  43  sec.  by  35  ; 
17  hrs.  13  min.  89  sec.  by  43. 

(19)  Divide  15  weeks  5  days  17  hours  26  min.  by  49 ; 

14  hrs.  56  min.  41  sec.  by  73. 

152.  Measures  op  Length. 

12  inches  make  1  foot,  usually  written  1  ft,, 

8  feet 1  yard 1  yd., 

6.^yards.  1  pole,    1  no., 

40  poles 1  furlong,  1  fur., 

8  furlongs 1  mile,   1  mi., 

8  miles 1  loaguo Ilea. 

Hence  1  furlong  =  220  yards,  and  1  mile  =  1760  yards. 

Cloth  Measures. 
2 J  inches  make  1  nail          J      4  quarters  make  1  yard, 
4    nails     1  quarter,   ]      5  quarters  1  ell. 

Ex.  (1).     Reduoe  3  mi.  5  fur.  17  po.  4  yd.  1  ft.  a  in. 
to  inches. 

mi.  fur.  po.  fd.  ft.  in. 
8  .  6  .  17  .  4  .  1  .  8 
8 

29  for. 
40 

1177  pa 
6* 


988.^  the  result  of  dividing  1177  by  2. 
6889 


6477i  yd. 
8 


19483^  a 
12 


28B205  inches. 
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Ex.    (2).  Reduce  47293  yards  to  poles. 

47293  yd.  =  (47293-^6^)  poles. 
=  (47293-;-^  poles. 

=  (47293  X-i\-)  poles. 

We  may  proceed  thus  : 

47293  yards 
2 


11 


94586  half-yards, 


8598  poles  and  8  half-yards  over. 
.-.  47298  vd.  =  8598  po.  4  yd. 

Examples.    O^^'^) 
Reduction. 

(1)  Reduce  8  yd.  2  ft.  to  inches  ;  4  mi.  8  fur.  4  po.  to  feet. 

(2)  Reduce  7  mi.  14  po.  8^  yd.  to  uiches ;  27  po.  4^  yd. 
to  inches. 

(8)  Reduce  74325  yd.  to  poles  ;  2428G94  in.  to  furlongs. 
(4)  Reduce  728964  ft.  to  miles ;  82976432  in.  to  miles. 

Addition. 


yd. 

ft. 

In. 

mi.    fur.    po. 

fur. 

po. 

yd. 

(6) 

4  . 

2  . 

7 

(6)     13  .  4  .  20 

(7) 

2 

.  19 

.  2 

19  . 

1  . 

9 

43  .  8  .    9 

4 

25 

.2* 

6  . 

2  . 

10 

60  .  2  .  18 

6 

11 

■  4 

28  . 

2  . 

8 

4  .  7  .  82 

5 

28 

.  4 

86  . 

1  . 

6 

16  .  8  .  16 

8 

0 

•Hi 

17  . 

2  . 

4 

19  .  6  .  11 

1 

21 

.ill 

Sxiblraction. 

(8) 

iSi 

n. 

.  2 

In. 

.     7 

ml.       fur.      po. 

(9;  235  .  0  .  19 

(10) 

tor. 
6 

r^ 

•It 

69 

.  1 

.  11 

184  .  6  .  24 

4 

.  27 

.  t 

(11)  Moltiply  7  yd.  2  ft.  9  in.  by  11 ;  16  mi.  6  fur.  7  po. 
66. 

(12)  Multiply  82  po.  8  yd.  1  ft.  by  57  ;  86  mi.  8  fur.  6  po. 
8^  yd.  by  49. 

(12)  Divide  26  yd.  1  ft,  8  in.  by  4  ;  17  mi.  8  fur.  7,po.  by 
27. 

(14)  Divide  14  po.  2  yd.  1  ft.  A  in.  by  82;  11  mi.  7  fur.  7 
po.  by  66 
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153.  Measures  of  Surface. 

144    square  inches  make  1  square  foot,  written  1  sq.  ft. 

9    square  feet     1  square  yard 1  sq.  yd. 

30|  square  yards 1  square  pole, 1  sq.  po. 

40    square  poles  1  rood,  1  ro. 

4    roods  1  acre,  1  ac. 

Hence  1  acre  =  4840  square  yards. 
640  acres  =  1  square  mile. 

Land  surveyors  make  use  of  a  Chain  22  yards  in 
length,  divided  into  100  equal  parts,  called  Links. 

The  square  of  22  is  484,  and  therefore  10  Square 
Chains  make  an  Acre. 

Note. — The  Square  Inch  is  a  square  whose  side  is  an  inch 
in  length. 

Ex.  (1).  How  many  square  inches  are  there  in  3  ac. 
2  ro.  27  po.  27  sq.  yd.'^7  sq.  ft.  23  sq.  in.  ? 

ac.     ro.      po.    sq.  yd.  sq.  ft.  sq-  in. 
3  .   2   .   27   .   27   .   7   .  23 
4 

14  ro. 

40 

687  po. 
80} 


146|  the  result  of  the  division  of  587  by  4. 
17637 


17783  J  sq.  yd. 
9 


160054 

6  J  the  result  of  multiplying  |  by  9. 


160060J  sq.  ft. 
144 


640263 
641)240 
160060 

108  the  result  of  multiplying^  ^  by  144. 


23047771  sq.  in 
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Ex.  (2).     Reduce  74237  sq.  yaxds  to  poles. 

74237  sq.  yd.  =  (74237 -r- 80})  poles 
=  (74-237  -f  i^)  poles 
=  (74237  X  -^)  poles. 

We  may  proceed  thus  : 

74237  yards 
4 


121- 


'  11  I  296948  quarter-yards 


11  I     26995  and  8  quarter-yards  over 

2464  po.  and  1  parcel  of  11  quarie^  yards  over. 

The  remainder  is  (11  +  8)  (Quarter-yards,  or  14  guActexii 
yards,  or  8^  yd.  , 

.-.  7  '    )7  sq.  yd.  =  2454  po.  SJ  aq.  yd. 

Examples-    (Ixxv) 

(1)  Reduce  6  ao.  8  ro.  17  po.  18  sq.  yd.  6  Bq.  ft.  16  sq.  in. 
to  square  inches. 

(2)  Reduce  7  ac.  16  po.  6  sq.  yd.  3  r.\.  ft.  to  square  inches. 

(8)  Rednoe  250  acres  to  square  y./xds,  and  78  sq.  yd.  to 
square  inchos. 

(4)  Reduce  6289  sq.  in.  to  sq.  y."..,  and  16876  sq.  yd.  to 
acres. 

(6)  Roduoo  84729  sq.  yd.  to  pol^s,  and  662984  sq.  in.  to 
square  polos. 

%«,       f,       po.  14.  rd.  M.  (t  ««.  bk  M.      Nw       p<K    iq.  rd 

(6)  47  .  2  .  18  (7)  19  .7  .  42  (8)  46  .  2  .  16  .  22 

78  .  1  .  24  27  .  6  .  62  17  .  8  .  14  .  18 

89  .  2  .  82  82  .  8  .  124  7  .  1  .  89  .  14 

4  S  .  28  6  .  2  .  72  24  .  2  .  16  .  19 

27  .  3  .  8  21  .  6  .  98  12  .  0  .  17  .  23 

49.  a.  6  66.  8.  186  4.1.  9.  16 
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Subtraction. 

•e.       to.      po.                     sq.  yd.    aq.  ft.    sq.  In.  »e.      nt,       f. 

(9)   67  .  2  .  80   (10)  42  .  8  .  124  (11)  16  .  2  .  0 

29  .  8  .  34       8C  .  8  .  139  14  .  3  .  24 


ac.         ro.       po.  sq.  yd.    sq.  ft.     sq.  In.  se.        ro.-       po. 

(12)  247  .  1  .  14      (18)     39  .  7  .     12      (14)  245  .  8  .  19 
243  .  8  .  24  82  .  8  .  184  178  .  8  .  28 


(15)  Multiply  6  ac.  8  ro.  24  po.  by  16 ;  17  ac.  2  ro.  13  po. 
by  63. 

(16)  Divide  7  ac.  2  ro.  18  po.  by  21 ;  29  ac.  2  ro.  87  po. 
^y71. 

154.  Measures  op  SoLroiTY 

1728  cubic  inches  make  1  cubic  foot,  written  1  cub .  ft. 
27  cubic  feet      make  1  cubic  yard,  written  1  cub.  yd. 

A  Cube  is  a  solid  figure  contained  by  six  equal  squares. 
Hence  a  cubic  incli  is  a  six-.sided  figure,  each  of  whose 
sides  is  a  square  inch.  The  lines  that  form  the  bouud- 
aiies  of  the  sides  are  called  the  Edges  oi  the  Cube. 

Examples.  (Ixxvi) 

Beduction. 

(1)  Reduce  7  cub.  yd.  18  cub.  ft.  to  cubic  feet ;  25  cub.  yd. 
6  cub.  ft.  143  cub.  in.  to  cubic  inches;  14  cub.  yd.  1374  cub. 
in.  to  cubic  inches. 

(2)  Reduce  74826  cub.  in.  to  cubic  feet ;  489284  cub.  in. 
to  cubic  yards. 

(3)  Reduce  6^  cub.  yd.  to  cable  inches ;  8  cub.  yd.  6^ 
oub.  ft.  to  cubio  inches. 

Addition. 

cnb.yd.  cnb.ft.       enbjn.  enb.yd.  cab.ft.    enb.in.  mlDnrd.    enb.  ft.     enbJn 

(4)  67  .  13  .  672  (5)  43  .  7  .  1638  (6)  528  .  16  .  432 

32  .  26  .  493    26  .  22  .  472  237  .  19  .  683 

46  .  19  .  874    19  .  16  .  1884  764  .  10  .  1359 

76  .  8  .  687    45  .  13  .  427  446  .  0  .  1275 

4  .  26  .  1249    26  .  6  .  1286  729  .  11  .  846 

62  .  14  .  1824    83  .  18  .  275  862  .  6  .  1478 


18« 
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Subtraction. 


cab.  yd.  ci*.ft.     enbin.  mb.yd.  enbJt.     enb.  In.  enb.  vtL   cob  A  Sot^Bii 

(7)  47  .  17  .  543  (8)  247  .  19  .  1274  (g)  627  .  0  ,   0 
38  .  23  .  726     239  .  18  .  1368    499  .  1«  .  266 

(10)  Multiply  26  cub.  yd.  6  cub.  ft.  49  cub.  in.  by  27  ; 
472  cub.  yd.  17  cub.  ft.  238  cub.  in.  by  53. 

(11)  Dixido  78  cub.  yd.  13  cub.  ft.  252  cub.  in.  by  12; 
472  cub.  yd.  0  cub.  ft.  1416  cub.  in.  by  69. 

15  b  IklEASURES    OF    CaPAOITT. 

2  pints  make  1  quart,    written  1  qt., 

4  quarts 1  gallon,    1  gaU., 

2  gallons  ....  1  peck,      1  pk., 

4  pecks  1  busbel,  1  bus., 

8  bushels  ...  1  quarter, 1  qr., 

Examples.    Qrt^) 
Reduction. 

(1)  Reduce  3  pk.  1  gall.  8  pt.  to  pints,  and  214  qr.  8^  ba». 
to  pints. 

(2)  Reduce  4234  pt.  to  quarters,  and  8047  gall,  toquai'ters. 

Addition. 
galL  qt.    pt.  bQ8.    pk.   galL  qr.    bna.    pk< 

(8)  4.8.1  (4)     4  .  8  .  1  (5)     42  .  6  .  8 
8  .  2  .  li                     5  .  2  .  li  27  .  7  .  2 

12  .  8  .  0  1.8.1  64  .  8  .  1 

14  .  0  .  li  4  .  2  .  1}  49  .  6  .  2 

6.2.1  8.1.0  12.  4.  U 


Subtraction. 

gall.    qt.    pi.                     bus.    pk.  galL  qr.    bas.  pk. 

(6)     6  .  2  .  0              (7)    6  .  8  .  0  (8)     86  .  7  .  2 

4.8.1                       6.8.1  29.  7.  8 


(9)  Multiply  6  qr.  8  bus.  2  pk.  by  68,  and  16  qr.  2  bus. 
1  pk.  by  78. 

(10)  Divide  18  gall.  1  pt.  by  16,  and  848  qr.  0  bus.  1  pk. 
by4» 

155.  TaoY  Weioiit. 

24  f^raini  mako  1  pojuiywoi{{lit,  written  1  dwt. 

2()  pnnnyweightH  raiiko  1  otiiu-o,  writton  1  ob. 

12  ouQces  make  1  pound,  written  1  lb. 

Okiefly  usod  for  weighing  gold,  ailvor,  and  joweli. 


(2) 
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Examples-    (Ixxviii 

»,  Reduction. 

In  27  ounces  of  goll  how  many  Tains  are  there f 
Reduce  7  lb.;  14  lb.  8  cz.;  25  lb.  9  oz.  6  dwt.  to  pen- 
jivwcights. 

'(2,)  Reduce  8  lb.  10  oz.  7  dwt.  6  gr.;  7  lb.  4  oz.   17  dwt. 
16  grains  to  grains. 
(4)  Reduce  3145  gr.  to  ounces  ;  42672  gi-.  lo  lb. 
(6)  Reduce  72469  gr.  to  lb. ;  8246  dwt.  to  lb. 

Addition. 

lb.     oz.    dwt  03.    dwt.    gr  lb.  oz.    dwt.    gr. 

(6)  21  .  2  .  12  1(7)  7  .  13  .  21  (8)  18  .  8  .     6  .  14 

27  .  9  .     4  4  .     6  .  19  12  .  4  .  17  .    8 

3  .  8  .  17  6  .  17  .  23  6  .  10  .  18  .     0 

14  .  8  .  19  2.9.6  42  .  7  .  15  .  21 

7.6.8  8  .  16  .  13  12  .  11  .  19  .  23 


Subtraction. 

OB.    dwt.    gr.  lb.       oz.     dwt.  lb.       oz.     dwt.    gr. 

(9)  6  .  19  .  13    (10)  87  .    8  .     6    (11)  35  .    9  .     8  .  22 

8  .  14  .  16  29  .  10  .  18  84  .  11  .  15  .  28 


(12)  Multiply  7  lb.  6  oz.  9  dwt.  by  12 ;  6  lb.  8  oz.  19  dwt. 
by  21. 

(13)  Multiply  10  oz.  16  dwt.  28  gr.  by  87 ;  8  lb.  7  oz.  10 
dwt.  21  gr.  by  41. 

(14)  Divide  16  lb.  4  oz.  16  dwt.  by  8 ;  7  lb.  10  oz.  17  dwt. 
7  gr.  by  15. 

(15)  Divide  9  oz.  17  dwt.  8  gr.  by  87 ;    16  lb.  8  oz.  9  dwt. 
12  gr:  by  63. 

157.  AvoiKDUPois  Weight 

..6  drachms  make  1  ounce,  written  1  oz. 

16  ounces  1  pound,  lib. 

14  pounds  1  stone,  1  st. 

25  pounds  1  quarter,  1  qr. 

4  quarters  1  hundredweight  or  cental  ....  1  cwt. 

20  hundredweight 1  ton. 

The  pound  Avoirdupois  contains  7000  grains  Troy. 
The  pound  Troy  contains  6760  grains  Troy. 

Note. — In  Great  Britain  28  pounds  make  1  quarter. 
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Examples-  (Ixxix) 
Eeduction. 
jdeduce  11  cwt.  to  oz. ;  17  lb.  to  dr,  ;  5  tons  to  lb. 


(3)  Reduce  8  cwt.  6)b.  5  oz.  to  dr.  ;  3  tons  15  cwi.  71b.  to  lb. 

(4)  Reduce  4763  oz.  to  cwt. ;  8749  lb.  to  tons, 

(5)  Reduce  7432  oz.  to  cwt. ;  247294  dr.  to  cwt. 


Adt/itioii. 

lb. 

ox. 

dr. 

qr.       lb.      08. 

cwt. 

V- 

lb 

(G)       8  . 

8  . 

9 

(7)      3  .  16  .    8 

(i 

18  . 

2  . 

24 

19  . 

8  . 

6 

4  .     7  .  12 

11  . 

8  . 

6 

7  . 

10  . 

18 

16  .  19  .     6 

?9  . 

1  . 

:9 

14  . 

6  . 

7 

8  .  20  .  18 

16  . 

2  . 

p 

8  . 

16  . 

U 

12  .     5  .     9 

17  . 

0  . 

7 

Sv^traction. 

lb. 

OH. 

dr. 

qr.        lb.       OB. 

cwt. 

qr. 

lb. 

(9)     16 

.  18 

.     5 

aO)     17  .   13  .     8 

(li) 

19 

.  1  . 

4 

14 

.  11 

.  12 

li  .  15  .  11 

tons. 

17 

.  8  . 

18 

tons. 

cwt. 

tjr. 

cwt.    qr.      lb. 

cwt. 

qr. 

lb. 

(12)    87 

.  19 

.  2 

(13)    16  .  0  .     8     (14)  74 

.  15 

.   1   . 

13 

29 

.  19 

.  8 

15  .  8  .  25 

89 

.  16 

.  8  . 

25 

(16)     Multiply  17  owt.  28  lb.  14  oz.  by  7;  4  cwt.  17  lb. 
by  46. 

(16)  Multiply  6  cwt.  8  qr.  6  lb.  by  28;  10  oz.  9  dr.  by  87. 

(17)  Divide  14  owi  2  qr.  8  lb.  by  12;  82  tous  16  owt. 
1  qr.  by  40. 

(18)  Divide  16  owL  8  qr.  9  lb.  by  66 ;  87  tons  4  owt. 
8  qr.  7  lb.  by  17. 

158.  ApoxnECARiEs'    Wrioht, 

1.  Afeaaurca  qf  Weight. 
487 i  f^raioB  make  1  ounce, 
16  ounceB  make  1  pound. 
The  (nttia  U  the  same  as  tlio  grain  Troy 
The  ounce  is  the  same  a»  the  ounce  Avoirdupois. 
This  is  the  table  given  in  the  British  Pharmacopooia, 
The  Avoirdupois  ounce  and  pound  are  taken,  in  prefer* 
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ence  to  the  ouuce  and  pound  Troy  of  the  old  table,  be- 
cause the  fonner  are  used  by  wholesale  dealers  in  drugs 
and  medicines.  In  prescribing,  many  physicians  still 
employ  the  scruple  3,  of  20  grains,  and  the  drachm  5, 
of  60  grains. 

159.  2.  Measures  of  Capacity. 

60  Minims  make  1  fluid  drachm,  written  fl  dr., 

8  Fluid  Drachms        1  fluid  ounce,  fl  oz., 

20  Fluid  Ounces  1  pint,  0, 

8  Pints  1  gallon,  C. 

Note. — 0  is  a  contraction  for  Octavus  or  eight,  alid  C  for 
Congius,  a  Roman  liquid  measure. 

The  relation  of  the  measui'es  of  capacity  to  those  of 
weight  in  these  tables  is  given  by  the  definition 

that  1  Minim  is  the  measure  of  -91  Grain  of  Water. 

The  connection  may  be  better  remembered  by  the  old 
rhyme. 

A  Pint  of  Water 

Weighs  a  Pound  and  a  Quarter. 

160.  Multiplication  of  Compound  Quantities  when 
the  multiplier  contains  a  fraction.     (See  page  128). 

Examples.  (Ixxx). 

Multiply 

.  (1)  3  cwt.  2  qr.  12  lb.  by  ^      (2)  6  lb.  5  oz.  4  dr.  by  21- 
(3)  4  mi.  3  fur.  10  po.  by  18^  (4)  15  yd.  2  ft.  3  iu.  bv  43| 
(5)  37  ac.  3  ro.  8po.  by  4i5.,-      (C)  25  ac.  2  ro.  15  po.  by  29| 
(7)  27  sq.  yd.  7  sq.  ft.  3G  sq.  in.  by  2^. 

161.  Division  of    Compound    Quantities  when  the 
divisor  contains  a  fraction.     (See  page  128). 

Examples.  (Ixxxi). 
Divide 

(1)  5  cwt.  2  qr.  11  lb.  by  2^       (2)  7  lb.  4  oz.  14  dr.  by  11^ 
(3)  7  mi.  2  fur.  12  po.  by  4f,-    (4)  17  yd.  1  ft.  3  in.  by  5.V 
(5)  25  ac.  2  ro.  12  po.  by  A}       (6)  14  ac.  3  ro.  8  po.  by  8? 
(7)  107  sq.  yd.  4  sq.  ft.  132  sq.  in.  by  18s . 
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162.       XVII,  Fractional  Measures. 
Ex.  (1).  How  many  shillings  and  pence  are  there  in 
f  of  a  pound  ? 

f  of  a  pound  =  |  of  20  shillings. 
=^  — ^ —  shillings. 

=  12s.  Gd. 
Ex.  (2).  Find  the  value  of  |^  of  £15  5s.  Sd. 

i  of  £X5  5a.  8d.  =  3  times  |  of  ^15  5s.  Qd. 
=  3  times  ,£2  8s.  8d. 
=  £G  lis. 
Or  thus : 

15  .    6.8' 


7   45  .  17  .  0 


£6  .  11  .  0 

Ex.  (3).  Find  the  value  of  2^^  A  of  5  acres. 
2|  of  -^^  of  5  acres  =  \^  of  -jV  of  5  acres. 
= of  5  acres. 

4X22 

=  §  of  5  ac. 

=  V  ac. 

=  1  ac.  8  ro.  20  po. 

examples.   (Ixxxii). 
Find  the  value  of  the  following  : 

(1)  §of£l;  fiof£2  10a.;  fof^5  18s.  5d. 

(2)  i  of  a  mile  ;  i\  of  an  acre  ;  8  of  a  cwt. 

(8)  2^  of  ^64  9s.  8d. ;  8  A  of  half-a-guinea  ;  J  of  8|  of  a 
mile. 

(4)  i  of  I  of  1-iV  of  1|  of  2470  guineas;  )  of  i  of  4^ 
gtuneas. 

(6)  i  of  ^ei  +  }  of  U.  +  I  of  16<.  Ad. 

(6)  fr  of  iCl  +  i  of  2a.  Qd.  +  7  of  a  guinea. 

(7)  I  of  6  ao.  8  ro.  +  i  of  7  aa  2  ro.  20  po.  +  ?  of  «  ro.  15 


po 


(8)  A  of  a  year  +  A  of  a  week  +  I'j  of  an  hour. 

(9)  iV  of  a  mile  +  }  of  a  furlong  +  f  of  a  yard. 
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(10)  J  of  2  cwt.  3  qr.  +  I  of  5  cwt.  3  qr.  14  lb.  +  f  of  7^  lb. 
163.  The  following   are  examples  of  an   operation 
which  is  the  converse  of  that  just  explained. 
Ex.  (1).  Express  14s.  7t/.  as  the  fraction  of  £5. 
Us.  Id.  =  115(1.,  and  £5  =  l'i00d.; 
Now  ld.  =  r2VTr  of  1200i. 
.-.  175(i.  is  nVoV  of  1200. 
Hence  the  fraction  reqixired  is  ^/oV.  or  -^t^r^  or  -j'g- 
Ex.  (2).  Express  6  lb.  5  oz.  avoird.  as  the  fraction  of  3  lb. 
12  oz. 

6  lb.  5  oz.  =  101  oz.,  and  3  lb.  12  oz.  =  60  oz. ; 

•.  the  fraction  required  is  Vd'"- 

Ex.  (3)  Express  f  of  5s.  9d.  as  the  fraction  of  4s.  Id. 

5s.  9d.=69d.  and  4s.  7d.--=55d. 

.'.  5s.  9d.is  IS  of  4s.  Id. 

.-.§  of  6s.  9d.  isf  ofUof4s.  Id. 

.'.  the  fraction  required  is  '^  ^  ^'^  or  fj. 

Ex.  (4),  Express  ^  of  2  4  of  5  ac.  8  ro.  as  the  fraction  of  i 
of  14  ac.  2  ro. 

5  ac.  3  ro.  =  23  roods,  and  14  ac.  2  ro.  =  58  roods ; 
.-.  fraction  reqmred  is  (^  of  V  of  23)  -j-  (f  of  58) ; 

3x14x2  3x5  2x23  o-* 

or or  or  ii. 

7X3X3X58  58  ^^ 

Note. — There  are  several  modes  of  demanding  the 
operation  explained  in  the  foregoing  examples.  Thus 
the  demand 

Express  3  shillings  as  the  fraction  of  6  shillings,  may 
be  put  in  the  following  terms  : 

(1)  Reduce  3  shillings  to  the  fi'action  of  6  shillings: 

(2)  Wliat  part  of  6  shilhugs  is  3  shiUings  ? 

(3)  What  fraction  of  6  shillings  is  3  shilhngs? 

(4)  If  6  shiUings  be  the  unit,  what  is  the  measure  of  3 
shillings  ? 

Examples  (Ixxxiii). 

(1)  Express  \\d.  as  the  fraction  of  Cs.  8<^(i. 

(2)  Express  £10  5«.  4d.  as  the  fraction  of  ^11  Qs.  5d. 

(3)  Express  5s.  GcZ.  as  the  fraction  of  a  guinea. 

(4)  Reduce  9s.  lOhd.  to  the  fraction  of  Ids.  ^\d. 

{5)     Reduce  2  days  3  hrs.  5  min.  to  the  fraction  of  a  week. 
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(6)  Reduce  2  roods  20  poles  to  the  fraction  of  an  acre. 

(7)  Wliat  fraction  is  8  lb.  1  oz.  19  dwt.  9  gr.    of  13  lb 
7  oz.  5  dwt.  15  gr.  ? 

(8)  What  part  of  2  qr.  10  lb.  7  oz.  9  dr.  is  1  qr.  7  oz. 
18  dr.  ? 

(9)  What  fraction  of  4  lb.  1  oz.  8  dwt.  15  gr.  is  1  lb.  1  oz. 
9  dwt.  15  grains.  ? 

(10)  If  the  unit  of  measurement  be  2^  yd.,  what  is  the 
measure  of  2^  ft.  ? 

(11)  If  the  unit  of  measurement  be  6  inches,  what  is  the 
measure  of  -^^^  of  a  mile.  ? 

(12)  What  fraction  of  2  ac.  87  po.  is  8  ac.  2  ro.  1  po.  ? 

XVIII.   Decimal  Measures. 

164.  Reduction  of  Decimals. 

Ex.  (1).  How  many  shillings  and  pence  are  there  in 
•876  of  a  pound  ? 

•876of  iEl=(-876  X  20)«. 
=7-5«. 
,ftnd-6ofls.=(-6xl2)<i. 

=6<f. 
.-.  -875  of  £1  =  7s.  ed. 

The  operation  is  performed  more  briefly  thus : 
£ 

•876 
20 


s.  7-600 
12 


d.  6-000 
Ex.  (2j.  Find  the  value  of  8-16876  of  £1. 
ie8-16876 
20 


«.  8-87600 
12 

<f.  4-60000 
4 


9.2^00000 
.•.i810876-il8.  8«.  4|<i. 
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Ex.  (8).  Find  the  value  of  -4256  of  125.  83. 
•4256  of  12«.  Sd.  -=  -4256  of  152d.  =  (-4256  X  152)d. 
•4256 
152 

8512 
21280 
4256 


64-6912 
.*.  Value  required  is  64'6912<i. 

El.  (4).  Multiply  27  ac.  3  ro.  14  po.  by  -235. 

ac.      ro. 
27  .  8 
4 


po. 
14 


411  ro. 
40 


4454  po. 
•236 


22270 
18362 
8908 


40 
4 


1046-690 


26  .  6-69  po. 


ac.  6  .  2  ro.  6*69  po. 
Ex.  (5).  Find  tlie  value  of  -25  of  £1. 
■25  of  ^1  =  *~-  of  ^1  =  S8  of  ^1  =  w*. 
Or  tlius : 


6«.  lid. 


^•2555  

20 

«.  6-llli  

12 

d.  1-8333 
VaJue  required  is  53,  l\d. 
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Examples-    (Ixxxxv) 


Find  the  value  of 
(1)    -625  of  ^1. 


(8) 

(5; 

(7) 
(9) 

(11) 
(18) 
(16) 
(16) 
(17) 


J6-009765. 

•046875  of  1  lb.  avoir. 

•426  of  8».  U. 

•88  of  5s. 

•36  of  2qr.  14  lb. 

2-1872  of  2  tons  6  cwt. 


(2)  ;ei6-276. 

(4)  -9375  of  a  cwt. 

(6)  2-003125  of  £8. 

(8)  2-46875  of  ^1  8a. 

(10)  4-13  of  125  Sd. 

(12)  2-125  of  Si  guineas, 

(14)  6-247  of  ^65.  2».  6J. 


•46  of  ^3.  10a.+-76  of  4s.  8d.+3-245  of  8«.  4d. 

•7  of  ^l  +  -8  of  7s.  6d.  -  2-45  of  Is.  Qd. 

-285714  of  ;e8.  8s.+ -142857  of  ^8. 17s.+-84  of  16s.  6a. 


165.  The  following  examples  illustrate  the  operation, 
which  is  th«  converse  of  that  already  explained. 

Ex.  (1).  Express  6s.  6<f.  as  the  decimal  of  ^£1. 
6«.  6d.  =  66d.,  and  £1  =  240d.; 

.•.6s.  6d.=^of£l. 
Now  !^  =  tt  =  -276; 

.•.5s.  6(i.  =  -276of£l. 
Or,  more  briefly,  thus : 


la 

20 


6-0    d. 


6-6 


•276  £. 


Where  we  first  express  M.  as  the  decimal  of  a  shilling, 
i.  e.  -6,  and  then  express  6 '6s.  as  the  decimal  of  a  pound,  \.  e. 
•276. 

Ex.  (2).  Exoress  £7.  16«.  lO^d.  as  the  decimal  of  £1. 

,2-0 


4 

12 

ao 


10^0 
16-876 
I    7-79875 
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Ex.  (3).     Express  £3   5*.   9d.   as   the    decimal  of 
£5  7s.  M. 

8.6.9  6.7.6 

20  20 

65  107 

12  12 

789                                   1290 
Now  789       |cs  =  2{:^=.Gll ._ 


T^£rO~TT}6—     4  3 

.-.   £3  6«.  GcZ.  is  -611 of  jgS  7s.  Qd. 

Ex.  (4)      Express  J  of  6s.  9 it/. 
3f  6s.  Id.  ' 

6^.  9id   =  277<i. ;  and  6s.  2d.  =  29Qq. 
2  X  277 
.'.   f  of  5s.  9irf.  is  I  ^  ^Qg  of  i  of  Os.  2d. 

XT  §   ^  ^'^'^         8X277X6         T.38fl_1.nqq 

Examples  (Ixxxv) 

(1)  Express  6  cwt.  2  qr.  7  lb .  as  the  decimal  of  a.  ton. 

(2)  Express  12  grains  as  the  decimal  of  a  lb.  troy. 
(8)  "What  decimal  of  10  guineas  is  £1  19s.  4^d.  ? 

(4)  Express  |  of  14s.  4(i.  as  the  decimal  of  ;£1. 

(5)  Keduco  3-45  of  half  a  guinea  to  the  decimal  of  2s.   6d. 

(6)  Express  §  of  2  qr.  14  lb.  as  the  decimal  of  a  cwt. 

(7)  Express  4g  of  7  oz.  4  dwt.  as  the  decimal  of  a  pound 
troy. 

(8)  Reduce  3|  of  1^  of  5  cwt.  2  qr.  21  lb.  to  the  decimal 
of  a  ton. 

(9)  ^Vhat  decimal  of  a  pound  troy  is  |  of  a  dwt.  ? 

(10)  Reduce  3J  giiineas  to  the  decimal  of  £2  15s. 

(11)  Reduce  2s.  Gd,  to  the  decimal  of  iV  of  £1. 

(12)  Express  18s.  4^d.  as  the  decimal  of  £1000. 

(18)  Reduce  ;e24-25  +  3-4125s.  -+-  9-25d.   to   the   deeunal 
ofjElO. 

(14)  Express  -43  ©f  8s.  3d.  as  the  decimal  of  -oi  of  ^9. 

(15)  Express  -04  of  £2  5s.  +  -23  of  8s.  9d.  as  the  decimal 
of  -246  of  £4  8s.  Bd. 
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EX  A  MI  N  A  T!ON  PA  PEUS. 
I.     Measures  of, Time. 

(1)  A  sidpreal  day  13  less  than  a  solar  day  by  3  minutes  56 
seconds ;  in  liow  many  days  will  the  dilTereuce  ammint  to 
24  hours  ? 

(2)  If  SiVius,  one  of  the  brightest  of  the  fixed  stars,  which 
is  probably  592200  times  farther  from  the  earth  tliau  the 
sun,  were  suddenly  extinguished,  for  how  long  would  it 
appear  to  shine  to  the  inhabitants  of  the  earth,  supposing 
the  sun's  mean  distance  from  the  earth  to  be  91713000 
miles,  and  that  light  from  the  sun  reaches  the  earth  iu  8  min. 
18  sec.  ? 

(8)  The  exact  length  of  the  year  being  865  days  5  hrs48 
min.  49-7  sec,  and  computing  time  as  at  present,  find  the 
error  in  12000  years. 

(4)  The  Olobe  newspaper  of  M(5tiday,  18th  June,  1877, 
bears  the  number  8505.  Supposing  the  paper  to  have  been 
published  every  week  day  without  intermission,  and  num- 
bered conseciitively,  give  the  day  of  the  week,  mouth,  and 
year,  when  No.  1  was  published. 

(6)  There  was  a  full  moon  on  June  26,  1858,  at  9  hrs.  13 
min.  a.m.  The  interval  bntwcon  suf^noRsive  full  moons  has 
since  been  on.  the  average  29  days  12  hrs.  47  miu.  80  sec. ; 
bow  many  full  moons  liappouod  uytil  December  81,  1878, 
and  when  did  the  last  take  place  within  that  jjeriod  ? 

II.     Measures  op  Lknoth. 

(1)  Reduce  9  mi.  7  fur.  89  per,  5  yds  1  ft.  9  in  to  inches, 
and  show  that  the  work  is  correct  by  changing  it  to  miles, 
he. 

(2)  Tho  fore  wheel  of  a  carriage,  which  is  11  ft.  in  circum- 
fcrenco,  makes  718  revolutions  more  than  tho  hind  one  in 
going  7  miles  ;  find  tho  circnraforonco  of  the  hind  wheel. 

(8)  A  train,  which  travels  al  the  nuifonn  rate  of  00  ft.  a 
Bfcond,  leaves  Toronto  for  Montreal  nt  0.2/y  a.m.  ;  wlirn  will 
it  reach  Mnntroal,  the  dlHtanci'  being  888  miles?  At  what 
dintance  from  Montreal  will  ii  mrct  a  train  which  Ic-ivos 
Montreal  for  Toronto  at  8  n.m.,  and  travels  one  third  faster 
than  it  does  ? 

(4)  Frr'i     '  I'ftoOnna^       "         imn  with  tlio  tirniy  of 

CyniH  mai  "  slndia  •  9  inches  each  in  tf8 

dayi.     Find  tiio  uvcrojio  leugtU  ui  ''    khiiuIi  in  miles 

and  ynrda. 
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(5)  How  many  strokes  of  his  legs  must  a  person  on  a 
bicycle  give  in  going  2G  ziiilea,  suppoping  each  wheel  to  have 
a  circumference  of  8^  yards,  and  that  2  strokes  turn  tht 
wheel  once  round.  ? 

III.  J^Ieasures  of  Surface. 

(1)  If  the  magnitude  of  the  lineal  unit  be  given,  what  ar€ 
the  corresponding  units  of  urea  and  volume  ?  Exemphfy, 
when  the  lineal  unit  is  12  inches. 

(2)  If  a  halfpenny  piece  be  one  inch  in  diameter  how 
many  can  be  laid  in  i-ows  touching  each  other  on  a  table 
which  is  7  feet  6  inches  long  and  3  feet  4  inches  wide ;  and 
what  is  their  amount  ? 

(3)  Divide  17ac.  2r.  38per.  19yds.  7ft.  45in.  among  A,  B, 
and  0,  piving  to  B  as  much  again  as  to  A  and  to  C  ^  of  what 
A  and  B  got. 

(4)  If  68  bales  of  linen  contain  67048  yards,  and  each  bale 
sontains  34  pieces,  and  each  piece  the  same  number  of  yards 
how  many  yards  are  there  in  each  piece  ? 

(5)  If  the  pressure  of  the  atmosphere  at  the  surface  of  the 
earth,  when  the  barometer  stands  at  30  inches,  be  15  lbs.  on 
the  square  inch,  what  is  the  pressure  in  pounds  on  the 
surface  of  the  human  body,  supposing  it  to  be  15  square 
feet?  Wliat  would  be  tlie  difference  of  the  pressure  when 
the  barometer  stands  at  29  inches? 

IV.  Measures  op  Capacity. 

(1)  Wliat  will  2  bushels  8  pecks  3  quarts  of  strawberries 
amount  to  at  12^  cents  per  quart  ? 

(2j  A  laborer  dug  130  rods  4  yards  2^  feet  of  ditchins;  at 
32^  per  rod,  for  which  ho  is  to  take  ftlOO  in  cash,  and  wheat 
at  87^  cents  per  bushel.  To  what  quantity  of  wheat  will  be 
be  entitled  ? 

(3)  A  grocer  exchanged  29  gal.  8  qt.  1  pt.  of  brandy,  at 
43 :|  cents  per  gallon,  tor  rye  at  31}  cents  pex  bushel.  What 
qtiantity  of  rye  did  he  thus  attain  ? 

(4)  I  wish  to  put  111  bu.  2  pk.  4  qt.  of  grain  into  bags 
that  shall  contain  2  bu.  1  pk.  4  qt.  each ;  how  many  bags 
will  be  required  ? 

{5>  A  farmer  had  a  field  of  corn,  consisting  of  129  rows, 
and  each  row  contained  96  hills,  and  each  hilf  had  on  an 
average  4.V  ears  of  c(.ra  ;  if  it  takes  8  ears  of  com  to  make  a 
quart,  what  is  the  produce  of  the  field  worth  at  45  cents  per 
bushel  ? 
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V.     Measures  of  Weight. 

(1)  If  John  buy,  by  Avoirdupois  weight,  12  lb.  of  opium 
at  87i  cents,  per  ounce,  and  sell  by  Troy  weight  at  40  cents 
per  ounce,  should  he  gain  or  lose  by  so  doing,  aud  ho^ 
much.  ?  . 

(2)  A  person  purchases  goods  at  the  rate  of  $1.80  per 
pound  Troy  weight,  and  sells  them  again  by  Avoirdupois 
weight ;  at  what  rate  must  he  seU  per  ounce  so  as  exactly  to 
reimburse  himself.  ? 

(8)  By  multiplying  a  certain  weight  by  a  whole  number 
the  result  is  8  lbs.  20  grains  Avoirdupois  weight,  and  by 
multiplying  the  same  weight  by  another  whole  number  the 
result  is  8  lbs.  11  oz.  16  dwts.  16  grs.     Find  the  weight. 

(4)  A  row  of  cent-pieces  is  laid  from  Toronto  to  Hamilton. 
Find  their  weight,  the  distance  being  89  miles  1  fur.  1  per, 
and  9  in. 

(5)  Find  the  value  of  500  times  the  difference  between  an 
eighty-fourth  part  of  2^  cwt.  and  a  thirtieth  part  of  1  cwt. 
0  qr.  8  lb.  (28  Ibg.  to  the  quarter.) 

XIX.    Practice. 

166.  Practice  is  the  name  given  to  a  method  by 
which  we  find  the  cost  of  any  number  of  articles  of  the 
tame  kind  when  the  price  of  one  is  given,  or  tlie  cost  of 
any  quantity  of  goods  of  mixed  denominations,  wlien  the 
cost  of  a  single  unit  of  any  denomination  is  given. 

I.     SiMPUB  Praotiob. 

When  the  articles  are  of  the  same  kind  or  denomi- 
nation. 

Ex.  (1).  Suppose  I  have  to  find  the  cost  of  2478 
articles  at  8«.  id.  each. 

Knowing  that  8«.  id.  is  one-sixth  part  of  £1, 1  reason, 
thus :  if  Uio  articles  had  cost  £1  each,  the  total  cost 
would  have  been  £2478  ; 
.*.  M  they  cost  \  of  £1  each,  the  cost  will  be  £^P-,  or  £418 

The  prooesB  may  be  written  tlnis  : 
B«.  4J.  ifl  i  of  £1l£2478  =  oost  of  the  urticloB  at  £1  each. 

£418  =  ooit  of  the  articles  at  8«.  4d.  eaoh. 
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Ex. 
each. 


(2).  Find  the  cost  of  2897  articles  at  £2. 12*.  9<f. 


je2  is  2  X  ^eii 

10».  is  i  of  £1 
2».  is  I  of  105, 
8<f .  is  i  of  2«. 
Id.  is  I  of  8d. 


2897 


0.0  =  cost  SL\  each. 


5794  .  00  .  0  = £2. 


1448 

289 

96 

12 


10  .  0  = 


.10*. 


14 

11 

1 


0  = 2a. 

4=  8d. 

5  = \d. 


^7640  .  16  .  9  =  costat;£2.12a.9d.  each 
Note. — A  shorter  method  would  he  to  take  the  parts 
thus: 

10a.  =  i  of  &\  ;  2«.  U.  =  i  of  10». ;  U.  =  ^  of  2a.  6c?. 
Ex.  (8).  Find  the  cost  of  425  articles  at  £2.  18«.  4(f. 
each. 

Since  £2.  18*.  4f?.  is  the  difference  between  £3  and 
\s.  8d.  (which  is  ^\^  of  £1),  the  shortest  course  is  to  find 
the  cost  at  £3  each,  and  to  subtract  from  it  the  cost  at 
Is.  8d.  each,  thus  : 

£        :     d. 
£8  is  8X£1  425  .     0.0  =  cost  at  £1  each. 


1j.  8d.  is  -^  of  £1 


1275  .0.0 
85  .    8.4 


...£S 

...la.  8(2.  each. 


£1239  .11.8=  cost  at  £2  18a.  4d.  each. 
Ex.  (4).  A  bankrupt  pays  Gs.  7^.  in  the  pound : 
what  is  the  dividend  on  a  debt  of  £362.  15«.  ? 

£       $.    d. 
68.  is  J  of  £1      862  .  16  .  0      =  amount  of  debt. 


la.  is  J  of  5a. 

6d.  is  ^  of  la. 

,lid.is|of6(2. 


90  .  18  .  9        =  amount  at  5a.  in  the  £. 
18  .     2  .  9        = la 

9  .     1.4-5     = 6d 

2.5.  4125  = lid 


£120  .     8  .  2-625  =  amount  at  6s.  7H  in  £. 

Note.— Shorter  thus  :  4a.  =  J  of  £1;  2a.  6d.  «  i  of  £1 ; 
lid.  =  ^  of  2a.  6d. 

Ex.  (6).  Find  the  cost  of  784i  articles  at  £2.  12«.  lOd. 
each. 
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The  cost  at  £1  each  is  £784.  Wa. 

784  .  10  .  0  =  cost  at  £1  each. 
2 


10s.  is  ^  of  £1 
2s.  is  J  of  10». 
lOrf.  is  j-i  of  10s. 


1569  .  0  .  0  = £2  each. 

392  .  6  .  0  = 10s 

78  .  9  .  0  = 2i 

32  .  18  .  9  = 10(i 


£2072  .     7  .  9  =  cost  at  £2.  12s.  10<i.  each. 
167.  '^e  fractious  of  a  Uuit,  wliich  have  for  their 
numerator  Unity,  are  called  Ai.iquot  Parts  of  the  lanit. 
Thus  5«.,  beinpr  \  of  £1,  is  an  aliquot  part  of  a  pound  ; 
ami  5  lb.  being  ?  of  1  qr.,  is  an  aliquot  part  of  a  quaiier. 
Examples-  (Ixxxvi) 
Find  the  cost  of  the  following  articles  : 
(1)    4321    at  .£1.  17.*.  3H       ^2)    2175  at  X^.  15s.  4Jrf. 
"      8768i  at  £1.  7s.  4^'/.  4)     4276  at  £12.  lis.  Ud. 

6783    at  £14.  9s.  tiH.       (6)     86B9j  at  £16.  12s.  M. 
7483    at  £22.  13s.  'l\d. 

Wliat  is  tlie  divitlend  on  £'1?:54.  10s.  at  5."!.  (mI.  in  the  £? 
Wiiat  is  the  dividend  on  £1'J75  at  3.<f.  4.J(/.  in  the  £? 
What  is  the  dividend  on  £3729.  IBs.  U.  at  7s.  92<i.  in 
tho£? 

II.     Compound  Phaotice. 

Ex.  (1 ).  When  we  have  to  find  the  cost  of  a  quantity 
of  goods  of  mix'd  denomination  (as  14  cwt.  .S  qr.  17  lb.), 
the  cost  of  a  single  unit  of  one  of  tho  denominations  beinj^ 
given  (as  £8. 7«.  Od.  per  cwt.  of  11 2  lbs.)  wo  proceed  thus : 
JS.     s.    d. 


(8) 
(5) 
(7) 
(S) 
(9) 
(10) 


Uowt.  isH  X  1  cwt. 


2  qr.  in  J  of  I  cwt. 

1  qr.  i«  i  of  2qr. 
14  lb.  iH  4  of  1  i]r. 

2  lb.  in  i  of  14  lb. 
lib.  Ui  of  2  lb. 


8 


6.  If. 


cost  of  1  c\v* 


6 

18 

16 

R 

1 


£00.  6 


0      :s  cost  of  14  PWt. 

,    9    -- 2qr. 

lOi  := 1  qr. 

6i  =s... 14  lb. 

2j|=: 21h. 

7il= 1  1I». 

10}|=9  ooRt  of  14owt.8qr.171b. 
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Ex.  2.     What  is  the  rent  of  12  ac.  8  ro.  26  po.  at 
£3.  58.  an  acre  ? 


12  ao.  is  12  X  1  ac. 

2  ro.  is  ^  of  1  ao. 
1  ro.  is  i  of  2  ro. 
20  po.  is  ^  of  1  ro. 
6  po.  is  I  of  20  po. 
1  po.  is  I  of  5  po. 


jS.         5. 

3  .  5 


0 
12 
16 

8 

2, 


d 
0 

0   = 


the  rent  of  1  acre. 


12  ao. 

6   =  2ro. 

3   = 1  ro. 

1-5  = 20  po. 

0-875=  5  po. 

4-875=  Ipo. 


£41  .  19.     3-75  =tlierentofl2a.8r.26p. 

Note. — When  the  divisor  is  any  uumher  less  than  12 

(except  7)  it  is  desirahle  to  employ  decimals,  instead  of 

vulgar  fractions,  to  express  the  result  of  the  division 

after  the  line  of  pence. 

Examples-    (ixxxvu) 

(1)  5  ac.  8ro.  4  po.  4^  yd.  at  £10  per  rood. 

(2)  12  cwt.  3  qr.  22  lb.  12  oz.  at  £3.  18s.  Id.  per  cwt. 

(3)  10  ac.  3  ro.  26  po.  at  £2.  18s.  10|d.  per  acre. 

(4)  6  tons  12  cwt.  3  qr.  lO^lb.  at  £3.  14s.  8|d.  per  cwt. 

(5)  63  cwt.  3  qr.  I7i  lb.  at  12  guineas  per  cwt. 

(6)  29  ac.  3  ro.  5  po.  at  100  guineas  per  acre. 

(7)  16  oz.  6  dwt.  20  gr.  at  £3.  17s.  Gd.  per  oz. 

(8)  25  ac.  1  ro.  10  po.  at  .£42.  2s.  id.  per  acre. 

(9)  13.  cwt.  3  qr.  17  lb.  at  £22  8s.  per  cwt. 
(10)  319  cwt.  3  qr.  16  lb.  at  £2.  12s.  6d.  per  cwt 

Invoices  and  Accounts. 

168.  An  Invoice  is  a  statement  in  detail,  sent  by  a 
Seller  to  the  Buyer  at  the  time  the  goods  are  delivered 
to  the  Buyer,  of  the  quantity,  descnptiou,  and  price  of 
the  goods. 

An  Account  is  a  Rtatcmont  sent  by  tlio  Seller  to  the 
Buyer  at  the  end  of  a  term  of  credit,  shewmg  the  totals 
and  dates  of  each  Invoice  and  the  sum  total  of  the 
whole. 
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Each  separate  article  or  amount  in  an  Invoice  or  an 
Account  is  called  an  Item. 

A  Detailed  Account  is  a  full  statement,  sent  by  the 
Seller  to  the  Buyer  at  the  end  of  a  term  of  credit,  shew- 
ing the  dates  of  delivery,  the  quantities,  description, 
prices,  and  sum  total  of  the  goods  delivered  by  the  Seller 
to  the  Buyer  during  that  term  of  credit. 

When  an  account  has  been  made  out  it  is  rendered, 
i.e.,  sent  in  to  the  Buyer. 

Specimen  of  an  Invoice, 

Toronto,  June  20,  1877. 
John  Smith,  Esq., 

Bought  of  J.  Jones  &  Co.,  21  Front-st. 


5  lbs.  of  Tea at  75  cts. 

8  lbs.  of  Loaf  Sugar... at  12 ^  cts 
2^  lbs.  of  Batter at  80  ots. 


Specimen  of  an  Account 


» 

cts. 

8 

7fi 

1 

00 

0 

76 

5 

50 

John  Smith,  Esq., 


Toronto,  JiUy  21,  1877. 
To  J.  Jones  A  Co.,  21  Front-st. 


1877 
Jane  SO 
June  28 
July  8.. 
Jalv  12. 


To  Qooda,  as  per  invoice 
To  do 

To  do 

To  do 


• 

cts. 

6 

50 

7 

80   i 

8 

60 

2 

27   1 

19  1  17   i| 
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Specimen  of  a  Detailed  Account. 

Toronto,  July  21,  1877. 
John  Smith,  Esq., 

To  J.  Jones  &  Co.,  21  Front-st. 


1877 
Junefc20 

"  •  20 

"     20 
June  23 

"     23 
July     3 

"       3 
July  12 

".   12 

"     12 


5  lbs.  of  Tea at 

8  lbs.  of  Loaf  Sugar... at 

2.Vlbs.  of  Butter at 

1  bbl.  of  Flour at 

18  lbs.  of  Cheese at 

12  lbs.  of  Biscuit at 

6  jars  of  Pickles  at 

Igal.  of  Coal  Oil 87 

8  lbs.  of  Sugar 11 

Sj^lbs.  Raisins 12 


75  cts. 
12^  cts 
30  cts. 

86 

10  cts. 
15  cts. 
30  cts. 

cts 

cts 

cts 


9 

cts. 

3 

IZ 

1 

00 

75 

6 

00 

1 

80 

1 

80 

1 

80 

37 

88 

1 

02 

19 

17 

Examples  (Ixxxviii) 

Make  out  invoices  of  the  following  sales,  supplying  names 
and  dates  of  your  own  selection  : 

(1)  100  yds.  of  broadcloth  at  $3.25  per  yard ;  2500  yards 
of  sheeting  at  12  cts.  per  yard  ;  3000  yards  of  prints  at  18  cts, 
per  yard ;  300  yds.  of  French  silk  at  $1.75  per  yard. 

(2)  5  lbs.  of  black  tea  at  70  cts.  ;  2\  lbs,  of  green  tea  at  90 
cts. ;  15i  lb.  of  lump  sugar  at  12  cts. ;  17  lb.  of  brown  sugar 
at  9  cts.  ;  7i  lb.  of  raisins  at  20  4  lb.  cmxanta  at 
at  13  cts. 

Make  out  accounts  of  the  llowing  sales,  supplying  names 
and  dates  of  j'our  own  selecticn: 

C3)  39i^yd.  of  Brussels  cariiet  at  $1.50;  i52|  yd.  of  Kid- 
derminster carpet  at  $1.10;  27yd.  of  axutting  at  23  cts.; 
84;^  yd.  of  drugget  at  05  cts. ;  43.^  yd.  of  India  matting  at 
18  cts. 

(4)  23  yd.  of  black  silk  at  $2.15;  17  yd.  of  ribbon  at  23 
cts. ;  13i  yd.  of  silk  velvet  at  25  cts. ;  1^  doz.  pairs  of  stock- 
ings at  45  cts.  a  pair  ;  5  pairs  of  gloves  at  $1.25  ;  18  yd.  of 
musUn  at  17  cts, 

(5)  C  pairs  of  blankets  at  §5.50 ;  12J-  yd.  of  meiino  at 
45  cts. ;  lof  yd.  of  cloth  at  $3.25  ;  5)^  yd.  of  flannel  at  30  cts.; 
2  coimterpaues  at  §4.25  e.ach ;  254  yd.  of  cahco  at  15  cts. 
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XX.    Problems. 

169.  The  Unitary  Method,  which  is  rapidly  displftc- 
ing  the  Eule  of  Tliree,  will  be  gradually  explained  in 
this  and  the  succeeding  Sections. 

Ex.  (1).  If  23  bullocks  cost  $488,  what  is  the  cost 
of  1  bullock  ?  ^ 

Since  23  bullocks  cost  $483, 

1  bullock  wUl  cost  8  V^  or  821. 

Ex.  (2).    If  7  men  do  a  piece  of  wwk  in  12  days, 
how  long  will  it  take  1  man  to  do  it  ? 
Since  7  men  can  do  the  work  in  12  days, 

1  man  can  do  the  work  in  (7  x  12)  days,  or  84  days. 

Ex.  (3).  If  28  men  do  a  piece  of  work  in  42  days,  in 
how  many  days  can  21  men  do  it  ? 
Time  for  28  men  to  do  the  work  =  42  days. 

"         1  man    "  ••         =  28  x  42  days. 

"       21  men    "  "        =2^^X42^ 

21  ^ 

=  56  days. 

Ex,  (4).  If  75  men  finish  a  piece  of  work  in  12  days, 
how  many  men  will  finish  it  in  20  days  ? 
In  12  days  the  work  is  done  by  76  men, 
In  1  day  the  work  is  done  by  (12  X  75)  men, 

In  20  days  the  work  is  done  by     ^^■'  men,  or  45  men. 

Ex.  (5).  A  bankrupt's  debts  are  $2520,  and  his  assets 
(that  is  the  value  of  his  property)  are  $1890  ;  what  can 
ho  pay  in  the  dollar. 

In  the  place  of  $2520,  be  can  pay  $1890, 
In  the  place  of  $1,  he  can  pay  %\l\^  or  $},  or  76  ots. ; 
.'.  he  payH  75  cents,  in  the  dollar. 

Ex.  (0).  A  bankrujit's  debts  are  £4204,  and  he  pays 
12«.  Qd.  in  the  pound  ;  what  an?  his  assets  ? 
'Diat  which  ho  has  to  moot  a  dobt  of  XI  is  12)«. 
That  which  ho  hM  to  moot  a  debt  of  i;42(i4  Ih  (4204  X  Vli)*.', 

,',  hxA  asmU  f  ^•-*Ai*j,  or  i!2(J05. 
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Ex.  (7).  if  27  men  can  do  apiece  of  work  in  14  days, 
working  10  hours  a  day,  how  many  hours  a  day  must 
12  men  work  to  do  tlie  same  in  45  days  ? 

Since  27  men  can  do  the  work  in  (14x10)  hours,  or  140 
hours, 

1  man  can  do  the  work  in  (27X140)  hr. 
.*.  12  rnen  can  do  the  work  in  ^JL^IJL?  hr.,  or  315  br. 

1  9 

Now  315  hours  have  to  be  distributed  equally  over  46  days; 
.*.  the  number  of  hours  they  work  each  day  =  W  or  7. 

Ex.  (8).  If  7  lbs.  of  tea  cost  $5.60,  what  will  be  the 
cost  of  12  lbs.  ? 

Since  7  lb.  of  tea  cost  $5.60, 

1  lb.  of  tea  costs  *M?,  or  80  cts., 

7 

.-.  12  lb.  of  tea  cost  12  x  SOcts.  or  $9.60 

Ex.  (9).  If  9  horses  can  plough  46  acres  in  a  certam 
time,  how  many  acres  can  12  horses  plough  in  the  same 
time  ? 

Since  9  borses  can  in  the  given  time  plough  46  ac, 
1  horse  can  in  the  given  time  plough  Y  ^^■ 
.'.  12  horses  can  in  the  given  time  plough  i^^  *•  ao., 

or  61^  ac. 

Ex.  (10).  If  16  horses  can  plough  a  certain  quantity 
of  land  in  five  days,  how  many  horses  will  be  required 
to  plough  it  in  three  days  ? 

In  6  days  the  land  can  be  ploughed  by  16  horses ; 
'In  1  day  the  land  can  be  ploughed  by  (5x16)  horses; 

In  8  days  the  land  can  be  ploughed  by     ^       ,  or  25  horses. 

8 

Note  I. — In  simple  questions  of  this  kind  we  have  a 
$upposition  and  a  demand.  Each  contains  two  kinds  of 
things  ;  in  the  supposition  the  magnitudes  of  both  kinds 
are  given  ;  in  the  demand  a  magnitude  of  one  kind  is 
given,  and  the  appropriate  corresponding  magnitude  of 
1  the  other  kind  has  to  be  found.  The  first  line  of  the 
solution  contains  the  magnitudes  of  the  supposition  so 
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arranged,  that  at  the  end  of  the  line  we  have  that  kind  of 
thing,  of  which  tJie  magnitude  is  required  in  the.  denuind. 
Thus  in  Ex.  (10)  the  order  of  the  supposition  is 
changed,  and  the  magnitude,  15  horses,  put  at  the  end 
of  the  Une,  because  we  have  to  find  how  many  horses 
will  be  requiied  in  the  demand. 

Examples-  (Ixxxix) 

(1)  If  a  man  walk  62  miles  in  4  days,  in  how  many  days 
will  be  walk  93  miles  ? 

(2)  If  12  men  reap  a  field  in '4  days,  in  what  time  will  82 
men  reap  it  ? 

(8)  If  850  acres  of  land  cost  $61250,  what  will  273  acres 
cost  ? 

(4)  How  many  men  can  perform  in  12  days  a  piece  of 
work  wbich  15  men  can  perform  in  20  days  ? 

(5)  The  rent  of  17  acres  is  $297,  what  is  the  rent  of  86 
acres  ? 

(6)  If  a  man  walk  116  miles  in  8  days,  how  far  will  he 
walk  in  14  days  ? 

(7)  A  farmer  sells  a  flock  of  270  sheep  at  $240  a  score, 
wbat  does  be  get  for  tbem  ? 

(8)  A  servant's  wages  being  $108  per  annum,  how  muoh 
ougbt  she  to  receive  for  7  weeks  ? 

(9)  A  clerk's  salary  is  i£191.  12«.  6(2.  per  annum ;  wbat 
ougbt  be  to  receive  for  60  days  service  ? 

(10)  A  sbip  performs  a  voyage  in  G8  days,  sailing  at  the 
rate  oid  knots  an  bour  ;  bow  long  would  it  tuko  ber,  if  she 
sailed  -at  tbe  rate  of  7  knots  an  bour  ? 

(11)  A  bankrupt's  elTocts  are  wortb  $860,  and  bis  debts 
are  $4800 ;  wbat  does  be  pay  in  tbe  dollar  ? 

Note  II. — To  one  of  the  magnitudes  in  a  supposi- 
tion there  is  a  corresponding  magnitude  of  the  same 
kind  in  the  demand,  and  these  magnitudes  must  be  ox- 
prdssed  in  units  of  the  same  denomination. 

Ex.  A  mau  walks  1  ra.  1  fur.  7  pu.  in  20  minutes ;  bow 
loner  will  be  take  to  walk  41  m.  2  fnr.  15  po.  ? 

ITere  1  m.  1  fnr.  7  \w.  =  867  poles, 

aud  41  m.  2  fur.  12  po.  =  18212  poIoB. 

Tben  lie  wnlkH  867  polos  in  20  minutes ; 
be  walks    1  polo  in  tA/V  min.; 
be  walks  18212  poles  in  LiL^,',--  min.,  or  720  miu. 


I 
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txampies  (Ixxxix) — continued. 

(12)  If  3  bushels  of  wheat  be  worth  $3.50  what  is  the 
worth  of  43  qr.  6  bus.  ? 

(13)  If  15  yards  of  silk  cost  86.75  how  much  will  20  yd, 

1  ft.  cost  ? 

(14)  If  8    cwt.   3  qr.  cost  $27,  what  will  be  the  cost  of 

2  cwt. 

(15)  If  2  cwt.  3  qr.  7  lb.  cost  £5  17s.  S\d.  what  is  the 
cost  of  9  cwt.  ? 

170.  Problems  involriyig  Fractions. 

Ex.  If  ^  of  an  estate  be  worth  $1500,  what  is  the 
value  of  ^  of  the  estate  ? 

Since  ^  of  the  estate  is  wortli  $1500, 
i  of  the  estate  is  worth  $^V^. 
.  .  the  estate  is  worth  %''-±l±^  or  $8500, 
Hence  |  of  the  estate  is  worth  $tii2A^  or  $2800. 

•  5 

Examples  (xc). 

(1)  If  f  of  an  estate  be  worth  $7520  ;  what  is  the  value  of 
I  of  the  estate  ? 

(2)  A  persons  owns  |  of  a  sliip  and  sells  f  of  his  share  for 
$1260  ;  what  is  the  value  of  the  ship  ? 

(3)  If  3f  lb.  of  tea  cost  15s.  3d.  how  much  can  I  buy  for 
^4  3s.  10>r7. 

(4)  If  -iV  of  a  piece  of  work  be  done  in  25  days,  how  much 
will  be  done  in  11§  days  ? 

(5)  A  man  walks  18  m.  2  fur.  26  po.  3f  yd.  in  6J  hours. 
How  long  does  he  take  to  walk  a  ihrle  and  a  half? 

(6)  A  gentleman  possessmg  -iV  of  an  estate  sold  ^  of-oj 

of  liis  .share  for  $603. 12i  ;  what  would  \  of  -iV  of  the  estate 
I  Bell  for  at  the  same  rate  ? 

(7)  If  the  carriage  of  15  5  cwt.  of  goods  for  60  mUes  cost 
$3.10,  how  far  ought  3.25  cwt.  to  be  carried  for  the  same 
money  ? 

(8)  Wliat  is  the  value  of  -iV  of  -t^i"  of  a  vessel,  if  a  person 
who  owns  -,V  of  it  sell  ^  of  I  of  his  share  for  $  1400. 

1(9)  "When  the  ounce  of  gold  is  worth  .£3  89,  what  is  the 
:  cost  of  .04  lb.  ? 
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(10)  If  the  price  of  candleB  8^  inches  long  be  9d.  per 
half-dozen,  and  that  of  candles  of  the  same  thickness  and 
quality  10 j  inche's  long  be  lid.  per  half-dozen,  which  kind 
do  you  advise  a  person  to  buy  ? 

(11)  If  the  carriage  of  60  cwt.  for  20  miles  cost  £14^, 
what  weight  can  be  carried  the  same  distance  for  ^65^^^  ? 

COMPLEX  PBOBLEMS. 

171.  We  now  proceed  to  cases  in  which  the  suppo- 
sition, expressed  in  the  simplest  form,  contains  more 
than  two  wignitudes,  the  demand  containing  the  same 
number  of  magnitudes,  all  of  which  are  given,  except 
one,  which  lias  to  be  foimd. 

Ex.  (1).  If  12  horses  can  plough  96  acres  in  6  days,  how 
many  horses  will  plough  64  acres  in  8  days  ? 

In  6  days  96  acres  can  be  ploughed  by  12  horses. 

In  1  day  96  acres  can  be  ploughed  by  6x12  horses. 

In  1  day  1  acre  can  be  ploughed  by  *  ^J"  horses. 

In  8  days  1  acre  can  be  ploughed  T)y  liU-i  horses. 

In  8  days  64  acres  can  be  ploughed  by  **^*^^*    horses 

8X96 

.'.  the  number  of  horses  required  is  6. 
Ex.  (2).  If  86  bushels  of  oats  last  7  horses  for  20  days, 
how  many  days  will  96  bushels  last  18  horses  ? 
85  bushels  last  7  horses  for  20  days. 
1  bushel  lasts  7  horses  for  %%  days. 
1  busheUaats  1  horse  for  ^  ^  j"*  days. 

96  bushels  last  1  horse  for  "Y,^*^  days. 
06  bushels  last  18  horses  for  — — /^  days. 
.*.  the  number  of  days  is  21^. 

Examples-    (xoi) 

(1)  If  40  acres  of  grass  be  mowed  by  8  men  in  7  days, 
how  many  iicres  will  be  mowed  by  24  men  in  28  days  ? 

(2)  If  $60  will  pay  8  men  for  6  days'  work,  how  maoli 
will  puy  iS'2  mon  for  24  days'  work  ? 

(8)  If 'I  regiment  of  9:i9  soldiorn  cousame  8r>l  quarters  of 
whoat  in  108  days,  how  iniinv  HuliliorH  will  coubumo  14U4 
quarters  in  66  days  f 
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(4)  If  two  horses  eat  8  bushels  of  oats  in  16  days,  how 
maay  hornos  will  eat  8000  quarters  in  24  days  ? 

(5)  If  a  carrier  receive  $12  for  the  carriage  of  3  cwt.  for 
150  miles,  how  much  ought  he  to  receive  for  the  carriage  of 
7  cwt.  8  qr.  14  lb.  for  50  miles  ? 

(6)  If  I  pay  $1.50  for  the  carriage  of  2  tons  for  6  miles, 
what  must  I  pay  for  the  carriage  of  12  tons  17  cwt.  for  84 
miles? 

(7)  If  3  men  earn  $15  in  4  days,  what  sum  will  18  men 
earn  in  16  days  ? 

(8)  How  many  bushels  of  wheat  will  serve  72  people  8 
days,  when  4  bushels  serve  6  people  24  day*  ? 

(9)  If  a  man  travel  150  miles  in  5  days  when  the  days  are 
12  hours  long,  in  how  many  days  of  10  hours  each  will  he 
travel  500  miles  ? 

(10)  If  the  carriage  of  goods  weighing  5  cwt.  2  qr.  12  lb. 
for  150  miles  come  to  $15.70,  what  will  be  the  charge  for 
carrying  four  waggon-loads  of  the  same,  each  weighing  7  cwt. 
0  qr.  2  lb.,  the  same  distance,  there  being  112  lbs.  in  the 
cwt.  ? 

(11)  If  $120  pay  16  laboiirors  for  6  days,  how  many 
labourers  at  the  same  rate  will  $270  pay  for  8  days  ? 

(12)  If  the  gas  for  6  burnei-s,  5  hours  every  day,  for  10 
days,  cost  $1.20,  how  mat\y  burners  may  be  lighted  4  hours 
every  evening  for  15  days  at  a  cost  of  ^21.60  ? 

(13)  If  a  travelling  party  of  three  spend  $190  in  4  weeks, 
how  long  will  $475  last  a  travelling  party  of  five  at  the  same 
rate  ? 

(14)  If  it  cost  $120  to  keep  two  horses  for  five  months, 
what  will  it  cost  to  keep  three  horses  for  eleven  months  ? 

(16)  If  it  cost  ii29.  7s.  Gd.  to  keep  5  horses  for  6  weeks, 
how  long  may  3  horses  be  kept  for  ^20.  11»;  Sd.  ? 

(10)  If  5  men  can  reap  a  field  of  12^  acres  in  3^  days, 
working  16  hours  a  day,  in  what  time  can  7  men  reap  a  field 
of  15  acres,  working  12  honra  a  day  ? 

(17)  If  858  men  in  6  months  consume  234  quarters  of 
wheat,  how  many  quarters  will  be  required  for  the  consump- 
tion of  979  men  for  3  months  and  a  half  ? 

(18)  The  wages  of  6  men  for  6  weeks  being  $315,  how 
many  weeks  will  4  men  work  for  $231  ? 

(19)  If  7  men  mow  22  acres  in  8  days,  working  11  hours 
a  (lay,  in  how  many  dtvys,  working  10*  hours  a  day,  will  12 
men  mow  860  acres  ? 
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(20)  If  10  horses  consume  7  bus.  2  pk.  of  oats  in  7  days,  in 
what  time  will  28  horses  consumie  3  qr.  6  bus.  at  the  same 
rate? 

(21)  If  44  cannon,  firing  30  rounds  an  hour  for  3  hours  a 
day,  consume  300  barrels  of  powder  in  5  days,  how  long  will 
■too  barrels  last  6G  cannon,  firing  40  rounds  an  hour  for  f) 
hours  a  day  ? 

(22)  If  the  wages  of  29  men  for  54  days  amount  to  ^80  9s. 
6'i.  how  many  men  must  work  12  days  to  receive  ^407  ? 

(23)  "Wliat  must  I  pay  for  the  hire  of  4  horses  for  5 
months,  if  I  pay  £18  for  the  hire  of  3  horses  for  a  month  ? 

172.    Problems  relating  to  Work  done  in  a  certain  time. 

Note.  I. — If  a  man  can  do  a  piece  of  work  in  7  hours, 
the  part  of  the  work  which  be  can  do  in  1  hr.  will  be 
represented  by  1, 

Ex.  (1)  ^  can  do  a  piece  of  work  in  6  days,  and  B 
can  do  it  in  12  days.  How  long  will  A  and  /?,  working 
together,  take  to  do  the  work  ? 

Here  \  represents  the  part  A  does  daily, 
and  -jV  represents  the  part  B  does  daily ; 
•".  i  +  ~iV  represents  the  part  A  and  B  do  daily  ; 
.'.  theyde  iX  in  1  day; 
.-.  they  do   oV  in  tV  day ; 
.*.  they  do  tlie  whole  work  in  \^  days,  or  S-jV  days 

Ex.  (2).  A  can  do  a  p  ece  of  work  in  50  days,  B  in 
CO  days,  and  C  in  75  days.  In  what  time  will  they  do 
it,  all  working  together  ? 

Here  j^o  +  a^o  +  A  represents  tlie  part  tliey  do  aaily ; 

•  ■•  ^''«y  ^°  '"aL**.  o"-  Vo'V.  or  ,V  d,uly ; 
.  •.  they  do  the  work  in  20  days. 

Ex.  (8)  A  can  reap  a  field  in  \\  days,  and  B  can 
reap  it  in  6§  days,  llow  long  will  they  take  to  reap  it, 
working  together. 

A  dooB  -jr  0*"   .77"  daily. 

1         a 

Ddoes  7|-  or   .=-  daily. 
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.'.  together  they  do  -j^-  +  tV.  or  ^  Jf  daily ; 

.'.  they  do  yiy  of  the  work  in  t^-g  day  : 

.•.  they  do  the  work  in  |^J  days,  or  2/^  days. 

Ex.  (4).     A  and  i?  do  a  piece  of  work  in  4  hours  ;  A 

and  C  in  3f  hours ;  B  and  C  in  5|  hours.     In  what 

time  can  A  do  it  alone  ? 

A  and  B  can  do  ^  in  an  h^ur. 
A  and  O  can  do  i^g  in  an  hour. 
.  two  men  of  A's  strength,  assisted  by  B  and  C  can  do 
i  +  -1^8"  in  an  hour. 
Now  -B  and  G  can  do  -/g  in  an  hour. 
.•.  two  men  of  A's  strength  can  do  J  +  A— sV  in  an  hour, 
or  ^  —  3^0 ,  or  iff,  or  ^  in  an  hour  ; 

.*.  A  can  do  ^  in  an  hour; 
.*.  A  can  do  the  work  in  6  hours. 

Note  II. — If  a  tap  can  iill  a  vessel  in  5  hours,  the 
part  filled  by  it  in  1  hour  will  be  represented  by  ^. 

Ex.  (1).  A  vessel  can  be  filled  by  three  taps,  run- 
ning separately,  in  20,  30,  and  40  minutes  respectively. 
In  what  time  will  they  fill  it  when  tliey  all  run  at  the 
same  time  ? 

They  fill  ^V  +  3^  +  4^  of  the  vessel  in  1  mmute  ; 
.-.  they  fill  —4^,  or  ^\^.g  in  1  mmute  ; 

.•.  they  fill  r^js  in  1^3  of  a  minute  ; 

.•.  they  fill  the  vessel  in  \-J^  or  Qj^j  minutes. 

Ex.  (2).  A  bath  is  filled  by  a  pipe  in  40  minutes.     It 

is  emptied  by  a  waste  pipe  in  an  hour.     In  what  time 

will  the  bath  be  full  if  both  pipes  be  opened  at  once  ? 

One  pipe  fills  -4V  of  the  bath  in  a  minute. 

The  other  empties  ^^  of  the  bath  in  a  minute. 

\  when  both  are  running,  ,'a  —  ^5,  or  i-^^  01  the  bath  is  filled 

in  a  minute ; 

.•.  the  bath  is  filled  in  120  minutes. 

Examples,    (xcii). 

(1)  A  can  do  a  piece  of  work  in  6  hours;  B  can  do  it  in 
9  hours.     Tw,  what  time  will  they  do  it  if  they  work  together  ? 
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(2)  A  can  do  a  piece  of  -work  in  85  days  ;  B  can  do  it  in 
40  days  ;  C  can  do  it  in  45  days.  In  what  time  will  they  do 
it,  all  working  together? 

(8)  A  and  B  can  reap  a  field  of  wheat  in  8  days  ;  A  and 
Cin  8|  days ;  B  and  C  in  four  days.  In  what  time  could 
they  reap  it,  all  working  together  ? 

(4)  If  three  pipes  fill  a  vessel  in  6,  8,  and  12  minutes 
respectively,  in  wh'at  time  will  the  vessel  be  filled  when  all 
three  are  opened  at  once  ? 

(5)  A  does  .^  of  a  piece  of  work  in  14  days.  He  then 
calls  in  B,  and  they  finish  the  work  in  2  days.  How  long 
would  B  take  to  do  the  whole  work  by  himself? 

(6)  A  does  a  piece  of  work  in  8  hours,  which  ia  twice  the 
time  B  and  C  together  take  to  do  it ;  A  and  0  could  together 
do  it  in  1^  hours.     How  long  would  B  alone  take  to  do  it  ? 

(7)  A  can  do  a  piece  of  work  in  27  days,  and  B  in  16 
days;  A  works  at  it  alone  for  12  days,  B  then  works  alone 
5  days,  and  tlien  C  finishes  the  work  in  4  days.  In  what 
time  could  G  have  done  the  work  by  himself  ? 

(8)  A  cistern  is  filled  by  two  pipes  in  18  and  20  minutes 
respectively,  and  emptied  by  a  tap  in  40  minutes  ;  what  part 
of  it  will  be  filled  in  10  minutes  when  all  are  opened  at  the 
same  instant  ? 

173.  Problems  relating  to  Clocks. 

The  minuto-hand  moves  12  times  as  fast  as  the  hour- 
band,  and  therefore  in  12  minutes  tlie  minute-hand 
gains  11  minute-divisions  on  the  hour-band. 

Ex.  (1).  Find  the  timobotwoon  8  and  4  o'clock  when 
the  hands  of  of  a  watch  are  together. 

At  8  o'clock  there  are  16   minute-divisions  between  the 
bands ;  we  have  therpforo  to  find  how  long  it  will  tako  the 
minute-hand  to  gain  16  minuto-divi^ious  on  the  hour-hand. 
Tbemiuutc-huuJ  ({uiua  11  minutu-divisions  ia  12  miinites; 
1  minute-division  in  j{  minutes; 

16minutc'-diviaioa8in  — y^     miu. ; 

.'.  tbe  time  required  is  — f^j—  min.,  or  l(V|*r  miu.  past  8. 

Ex.  (2).  At  wliat  time  bi  tweon  2  and  8  are  tbe  liands 
of  a  clock  at  right  angles  to  each  other  ? 

When  tbe  bands  are  at  right  angles  there  ia  a  Hpac; 
of  16  minatedivisionH  between  them. 


I 
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Hence,  since  at  2  o'clock  there  are  10  minute-divis- 
ions between  the  hands,  we  have  to  find  how  long  it 
will  take  the  minute-hand  to  gain  10  -f  15,  or  25  min- 
ute-divisions on  the  houi'-hand. 

The  minute-hand  gains  11  minute-divisions  in  12  minutes ; 
1  minute-division    in  yy  minutes ; 
26  minute-divisions  in  ^-tT"  ™^"* » 
.'.  the  time  required  is  — j-j — -  min.,  or  27-rr  ™JO'  P*st  2. 

Ex.  (8).  At  what  times  between  6  and  7  are  the 
hands  of  a  clock  at  right  angles  to  each  other  ? 

Twice  between  6  and  7  tliis  will  occur  :  first,  before 
the  minute-hand  has  overtaken  the  hour-hand  ;  second- 
ly, after  the  minuto-hand  has  passed  the  hour-hand. 

Now,  since  at  6  o'clock  there  are  80  minute-divisions 
between  the  hands,  we  have  to  find  : 

First,  how  long  it  will  take  the  minute-hand  to  gain 
80  —  15,  or  16  minute-divisions  on  the  hour-hand. 

Secondly,  how  long  it  will  take  the  minute-hand  to 
gain  80  +  15,  or  46  minute-divisions  on  the  hour-hand. 

The  process  in  each  case  will  be  similai-  to  that  in  tlie 
preceding  examples,  and  tlie  results  are  IG^  min.  and 
49yV  min.  past  6. 

Ex.  (4).  Find  the  time  between  7  and  8  o'clock  when 
the  hands  of  a  watch  are  opposite  to  each  other. 

When  the  hands  are  opposite  there  is  a  space  of  80 
minutes  between  them,  and  at  7  o'clock  there  is  a  space 
of  85  minutes  between  the  hands. 

Hence  in  this  case  we  have  to  find  how  long  it  will 
take  the  minute-hand  to  gain  a  space  of  85—80,  or  5 
minutes  on  tlie  hour-hand. 

The  process  will  be  similar  to  that  in  the  preceding 
examples,  and  the  result  is  5^  min.  past  7. 

Examples-    (loiii) 

At  what  time  are  the  hands  of  a  watch  together  be- 
tween the  hours  of 
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(1)     4  and  5.             (2)     6  and  7.  (3)     9  and  10  ? 

At  what  time  are  the  hands  of  a  watch  at  right  angles 
to  each  other  between 

(4)     4  and  5.            (5)     7  and  8.  (6)     ll  and  12  ? 

At  what  time  are  the  hands  of  a  watch  opposite  to 
each  other  between 

(7)  1  and  2.            (8)     4  and  5.  (9)     8  and  9  ? 

EXAMINATION  PAPERS. 

I. 

(1)  If  for  a  given  siun  I  can  have  1200  lbs.  carried  86 
miles,  how  many  pounds  can  I  have  cainied  24  miles  for  the 
same  sum  '? 

(2)  If  ^  of  a  ship  be  worth  $13056,  wtiat  is  the  value  of  | 
of  the  ship  ? 

(3)  A  silver  tankard  weighs  i  lb.  10  oz. ;  what  is  its  vnhie, 
when  a  dozen  spoons,  weighing  3|  oz.  each,  are  worth  ftu4? 

(4)  A  man  spends  $(51.00  every  35  days,  and  saves  $400  a 
year.     What  is  his  annual  income  ? 

(5)  When  the  income-tax  is  Gd.  in  the  £  a  man  pays 
£15  7«.  G(i. ;  what  is  his  income  ? 

II. 
y 

(!)  A  man  s  income  is  reduced  from  $2720  to  $2040.66 
when  lie  has  paid  Iiis  income  tax.  What  is  his  tax  on  the 
dollar  ? 

(2)  If  10  horses  and  132  sheep  can  be  kept  8  daj's  for 
$202,  what  sum  will  keep  15  horses  and  148  Blioop  for  the 
same  time,  HU])poKing  5  hoi'ses  to  eat  us  much  as  84  shco])? 

(8)  A  man  receives  75  cents  iu  the  dollar  of  what  was  dno 
to  liim  and  thereby  loses  $602.10.     What  was  due  to  liim? 

(4)  If  15  men  can  perform  a  piece  of  work  in  22  dayn, 
how  many  men  will  finish  another  piece  of  work  4  times  i 
largo  in  a  iil'th  part  of  tiie  time? 

(5)  If  72  men  dig  a  trench  in  03  days,  in  how  many  dnv 
vrill  42  moU|dig  another  trench  three  timoa  as  gi'eat? 

III. 

(1)  Tlio  wagoR  of  A  and  //  together  for  7i  days  amount  to 
the  name  ntiui  an  the  wagoft  of  A  ulono  for  I'if  days.  For 
Jiow  many  days  will  the  Huni  pay  the  wages  of  B  alone  ? 
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(2)  If  100  men  can  perform  a  piece  of  work  in  30  days, 
how  many  men  can  perform  another  piece  of  work  thrice  as 
large  in  one-fourth  of  the  time  ? 

(3)  If  5  men  or  7  women  can  do  a  piece  of  work  in  87 
days,  how  long  will  a  piece  of  work  twice  as  great  occupy  7 
men  and  5  women  ? 

(4)  Two  persons,  A  and  B,  finish  a  work  in  20  days, 
which  B  by  himself  could  do  in  50  days.  In  what  time 
could  A  finish  it  by  himself?  How  much  more  of  the 
work  is  done  by  A  than  B  ? 

(5)  If  a  cistern  when  full  of  water  can  be  emptied  in  15 
minutes  by  a  pipe,  and  when  empty  can  be  filled  by  another 
in  20  minutes  ;  if  the  cistern  be  full,  in  what  time  can  it  be 
emptied  by  both  pipes  being  opened  at  the  same  time  ? 

IV. 

(1)  A  and  B  can  do  a  piece  of  work  alone  in  16  and  18 
days  respectively  ;  they  work  together  at  it  for  3  days,  when 
B  leaves,  but  A  continues,  and  after  3  days  is  joined  by  G, 
and  they  finish  it  together  in  4  days.  In  what  time  would 
C  do  the  work  by  himself? 

(2)  If  a  man  can  do  treble,  and  a  woman  double  the  work 
of  a  boy  in  the  same  time,  how  long  would  9  men,  15  women, 
and  18  boys  take  to  do  double  the  work  which  7  men,  12 
women,  and  9  boys  complete  in  250  days  ? 

(3)  A  and  B  walk  to  meet  each  other  from  two  places  100 
miles  distant.  A  walks  6  miles  an  hour  and  B  four  miles 
an  hour.  At  what  point  on  the  road  do  they  meet,  and  at 
what  two  times  are  they  fifty  miles  apart  from  each  other  ? 

(4)  A  watch  which  is  10  minutes  too  fast  at  noon  on  Mon- 
day loses  3  min.  10  sec.  daUy.  What  wUl  be  the  time  indi- 
cated by  the  watch  at  a  quarter  past  10  on  the  morning  of 
the  following  Saturday  ? 

(5)  A  watch  set  accurately  at  12  o'clock  indicates  10  min. 
to  5  at  5  o'clock.  What  is  the  exact  time  when  the  watch 
indicates  5  o'clock  ?  If  it  indicated  10  minutes  past  5  at  6 
o'clock,  what  would  be  the  exact  time  when  the  hands  indi< 
cated  5  o'clock  ? 

V. 

(1)  A  laborer  agreed  to  work  for  60  days  on  this  condition  : 
that  every  day  he  worked  he  should  receive  $2,  and  for 
every  day  he  was  idle,  he  should  pay  ^1.50  for  his  board. 
At  the  expiration  of  the  time,  he  received  $92.  How  many 
days  di^  he  work  ? 
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(2)  A  piece  of  work  can  be  done  in  a  day  of  11^  hours  by 
2  men,  or  5  women,  or  12  boys ;  in  what  time  could  it  be 
done  by  1  man,  2  women,  and  3  boys  together  ? 

(3)  A  cistern  has  two  supplying  pipes  A  and  B,  and*  tap 
G.  When  the  cistern  is  empty,  A  and  B  are  turned  on,  and 
it  is  filled  in  4  hours  ;  then  B  is  shut  and  G  tm-ned  on,  and 
the  cistern  is  quite  emptied  in  40  hours ;  when,  lastly,  A  is 
shut  and  B  turned  on,  and  in  60  hours  afterwards  the  cistern 
is  again  filled.  In  what  time  could  the  cistern  be  filled  by 
jach  of  the  pipes  A  and  B,  singly  ? 

(4)  A  clock  is  set  at  12  o'clock  on  Saturday  night,  and  at 
noon  on  Tuesday  it  is  8  minutes  too  fast.  Supposing  its 
rate  regular,  what  will  be  the  true  time  when  the  clock 
strikes  four  on  Thursday  afternoon  ? 

(5)  A  contractor  engages  what  he  considers  a  sufficient 
number  of  men  to  execute  a  piece  of  work  in  84  days  ;  but 
he  ascertains  that  three  of  his  men  do,  respectively,  |,  \,  and 
f  less  than  an  average  day's  work,  and  two  others  jf  and  tb 
more,  and  in  order  to  complete  the  work  in  the  14  weeks, 
he  procures  the  help  of  17  additional  men  for  the  84th  day. 
How  much  less  or  more  than  an  average  day's  work  on  th* 
part  of  these  17  men  is  required  ? 

XXI.    Simple  Interest. 

174.  Interest  is  that  wliich  is  paid  by  one,  who  bor- 
rows money,  for  the  use  of  the  money. 

The  money  lent  is  called  the  Pbinoipai.. 

The  Borrower  agrees  to  pay  at  what  is  called  a  certain 
Rate  of  interest,  wliich  is  usually  reckoned  by  the  sum 
paid  for  the  use  of  §100  for  1  year.  Thus,  if  I  borrow 
$600  for  1  year,  and  agree  to  pay  $25  for  the  use  of  the 
money,  I  am  said  to  borrow  at  the  Jiate  of  6  per  cent. 
per  annum,  tliat  is,  I  agree  to  nay  $6  for  the  use  of 
every  $100  in  the  loan  at  the  end  of  die  year. 

The  Bnm  made  up  of  tlie  Principal  and  Interest 
added  together,  is  called  the  Amount  ut  the  end  of  the 
time  for  which  tlie  money  is  borrowed. 

175.  The  solution  of  questions  relating  to  Interest 
depends  on  preciselv  the  same  principles  as  those  ex- 
pUiued  in  the  last  beotion,  and  it  is  only  bocauso  of  the 
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necessity  of  explaining  technical  terms  that  tnsre  is  any 
occasion  to  separate  this  or  the  succeeding  Sections 
from  Section  XX. 

For,  just  as  we  reason  about  the  question 

What  must  I  pay  for  the  hire  of  4  liorses  for  6  months,  if 
I  pay  $18  for  the  hire  of  3  horses  for  a  month  ? 

so  do  we  reason  about  the  question 

"Wliat  must  I  pay  for  the  use  of  $550  for  3  yeai-s,  if  I  pay 
$5  for  tlie  use  of  ^100  for  a  year  ^ 

Ex.  (1).     To  find  the  Simple  Interest  on  $2676  for 
3  years,  at  8  per  cent.,  we  reason  thus  : 

Interest  on  |100  for  1  year  is  $8 ; 
on  $1  for  1  year  is  ^j^s  ; 
on  $2675  for  1  year  is  $ 


1  00 

on  $2675  for  3  years  is  $  ?2illll^l  ■ 

100         .' 
.*.  the  interest  is  $642. 

Hence  we  derive  the  following  Rule  : 

Multiply  the  Principal  by  the  Rate  per  Cent.,  and  the 
result  by  the  Time  expressed  in  years,  and  divide  the  pro- 
duct by  100. 

The  process  stands  thus  : 

2675 
8 

21400 
\  3 


$642.00 
.•.  the  interest  is  $642. 

Ex.  (2).  Find  the  interest  on  ifj3200  for  2  years  and 
7  months  at  7^  per  cent. 
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Since  7  months  is  ^V  ^^  ^  y®^  *^®  *^^®  ^^  ^tV  years. 

Interest  on  $100  for  1  year  is  $7.50, 
§1      fori  year  is  $71^,0 

«3200forlyea^is$='2^«f^f^ 

"      $3200  for  2tV  years  is  2^^  X  $ '  -fo-^ 

^  3  1  X  3  2  0  0   X  7 .  5_0 

"P  "         12  X  100 

=  $620; 
.'.  the  interest  is  $620. 

Ex.  (3)".  Find  the  interest  on  $101178  from  January 
28th,  1876,  to  Sept.  15th,  1876,  at  6  per  cent. 

The  numher  of  days  between  January  28th  and  Sept. 
15th  is  281,  and  231  days  is  ^^i  of  a  year. 

Interest  =  ^^J Jl"-  X  ^t^  =  $8841-992. 

Note  I. — In  calculating  the  number  of  days  between 
two  given  days  of  the  year,  the  rule  is  to  vulude  one  oj 
them  ontij  in  the  calculation.  Thus  from  Jan.  4  to  Jan. 
tl  will  be  5  days. 

In  the  preceding  example  if  we  multiply  numeratok 
and  denominator  by  2  we  have 

JlOins  X  2  X  281^    " 
780U0 

Hence,  in  computing  the  interest  for  any  number  of 
days,  we  have  the  following  rule  : 

Muhipf If  the  Principal  b}f  twice  the  rate,  and  the  result 
hy  the  numlicr  oJ  dtiys  and  divide  (he  product   hy   7<iOOO. 

When  the  Principal  is  not  very  large  the  division  is 
most  readily  effected  by  dividing  the  i>rodnct  by  8,  tlie 

anotient  by  10,  and  the  now  quotient  by  10,  and  adding 
liese  qnoticntu  and  the  product  together,  and  pointing 
off  five  plaoes  of  decimals. 
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lG9 


Thus:  Find  the  interest  Oi  -iilOOO  for  121   davs  at 
per  cent. 

ftlOOO 
IG 

IGOOO 
121 


■3 

1) 
10 


193G000 
645333^ 
04533^ 
6453^ 


€.26- 52320 

Since  73000  increased  by  ^3  of  itself,  ^V  of  itself,  and 

',  !^  of  itself  becomes 


Thus, 


A  of  i 
i'«  of  3-, 


lOOUlO. 

73000 
24333} 
2433J 
243  i 


100010 


and  considering  this  as  100000  the  reason  for  tiie  above 
process  is  evident. 

Note  II. — In  actual  practice  the  time,  when  not  an 
exact  number  of  years,  is  always  expressed  in  rfays,  or 
in  years  and  Jdijs. 

Examples,  (xciv). 

Find  the  simple  interest — 

(1)  On  S2750  for  6  years  at  5  i)er  cent,  per  annum. 

(2)  On  S3C25  for  4  years  at  8  per  cent,  per  annum. 

(3)  On  $27i)0  for  6  years  at  71  per  cent,  per  annum. 

(4)  On  #8825  for  6.^  years  at  8  per  cent,  per  annum. 

(5)  On  $1160  for  11  montlis  at  9  per  cent,  per  annum. 

(6)  On  $9125  for  78  days  at  8  per  cent,  per  annum. 

(7)  On  $5913  from  Nov.  23,  1876,  to  April  7,  1877,  at  7^ 

per  cent,  per  anniim. 

(8)  On  ^204  17s.  7d.  from  Aug.  3  to  Jan.  9  at  5  per  cent. 

176.  We  have  explained  how  to  find  the  Interest 
(and  Amount)  when  the  Principal,  Rate  and  Time  are 
given.     We  slaall  now  explain  how  to  find  the  Rate,  or 
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Time,  or  Principal,  when  the  other  two  and  also  the 
Interest  (or  Amount)  are  given. 

Ex.  (1).  At  what  Bate  per  cent,  will  5^520  amount  m 
1800-80  in  9  years  ? 

As  the  rate  is  the  interest  on  $100  for  1  year,  to  find 
the  rate  we  must  find  the  interest  on  $100  for  1  year. 
Here  interest  =  §800.80 -$520=$280. 80, 
Thus,  the  interest  on  $520  for  9  years  is  $280.80  ; 
.-.  the  interest  on  $520  for  1  year  is  $--^|^5^ 
on  $1  for  1  year  is  $^75-37^ 

oinn  r        1  ;„   ft  1  "0  X   2  8  0-8  0         .-^  „ 

on  $100  for  1  year  is  $  —^j^^ =  $G ; 

.•.  Rate  required  is  6  per  cent. 
Ex.  (2).  In  what  Time  will  the  Interest  on  $3G0 
amount  to  jei2G  at  5  per  cent.  ? 

Interest  ou  $300  for  1  year  is  $^-y^°  or  $18- 
Then,  since  $18    is  the  interest  for  1  year, 
$1      is  the  interest  for  jj,  year, 
$120  is  the  interest  for  Vs*'  year,  or  7  years. 
.*.  Time  required  is  7  years. 

Ex.  (8).  What  Principal  will  amount  to  $980  in  8 
years  at  7i  p«r  cent.  ? 

Interest  on  $100  for  8  j'ears  at  7i  per  cent,  is  $22*50, 
.*.  $122.50  is  the  amount  wliich  has  for  its  Principal  $100; 

$1  is  the  amount  wliich  has  for  its  Principal  $,-— — 

^      ^  I  a 'J. BO 


$980  is  tlio  umount  wliich  has  for  its  Principal  $    .  „_ 


,980X100 

9    tllU    UlllUllllb    WlllUIl    una    111!    ll.'>  X   llllUipill  ^ 

or  1800. 

.*.  Principal  required  i.s  $800. 

Ex.  (4).  At  what  rate  will  any  sum  triple  itself  in  20 
years  at  simple  interest  ? 

Here  the  interest  is  twice  the  Principal. 

TImR  the  interost  on  the  Principal  for  20yeai'8is  2  x  Priii> 
cipal; 

,     ^  .     .       .     .          .    2  X  Principol 
,'.  intereRt  on  the  Principal  for  1  year  is S/V —  — 

<  .       *       Ai  r     «  J   2  X  Principal 

interoHt  on  $1  for  1  year  in  p- ~ -j^-gy 

m,^,     ,  .    HM)  X  2  X  Principal    , 

on  flOO  for  1  year  ib  -  ,,  .    -     ,  ,,  „,:     -10. 
•"  i'rnicipal  X  20 

.*.  Bate  required  i«  10  pur  cent. 
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Examples-    (xo^) 

(1)  At  what  rate  will  the  interest  on  $826  for  16  years  be 

1220.05? 

(2)  In  what  time  will  $700  amount  to  1920.50  at  6  per 
oent.  ? 

(8)  What  sum  will  amount  to  ♦1825  in  8  months  at  9  per 
oent.  ? 

(4)  The  interest  on  a  sum  of  money  for  12  years  at  4^  per 
oent.  is  $202.50 ;  what  is  the  sum  ? 

(5)  In  what  time  will  any  sum  double  itself  at  5  per  cent, 
simple  interest  ? 

(6)  What  must  be  the  rate  per  cent,  that  the  interest  at 
the  end  of  16  years  8  months  may  be  equal  to  eeven-eighths 
of  the  sum  lent  ? 

(7)  A  sum  of  money  amounts  in  ten  years  at  7  per  cent, 
to  $1275 ;  in  how  many  years  will  it  amount  to  $1406.25  ? 

(8)  The  sum  of  $500  is  borrowed  at  the  beginning  of  the 
year  at  a  certain  rate  per  cent.,  and  after  9  months  1400 
more  is  borrowed  at  double  the  previous  rate.  At  the  end 
of  the  year  the  interest  on  both  loans  is  $85 ;  what  is  the 
rate  at  which  the  first  sum  was  borrowed  ? 

(9)  In  how  many  days  will  the  interest  on  ^243.  6s.  8cL 
be  M.  Os.  lOd.  at  6 J  per  cent  ? 

(10)  If  ^556.  17s.  Gd.  be  loaned  for  125  days  and  then 
amount  to  je566.  IBs.  9d.,  what  was  the  rate  ? 

(11)  The  interest  on  $8000  for  one  day  is  $2;  find  the 
rate  per  cent,  per  annum. 

(12)  Bought  5000  bushels  of -wheat  at  $1.26  a  bushel,  pay- 
able in  6  months ;  I  immediately  realized  for  it  at  $1.20 
cash,  and  put  the  money  out  at  interest  at  10  per  n  nt.  At 
the  appointed  tim»  I  paid  lor  the  wheat ;  did  I  gain  or  lose 
by  the  transaction,  and  how  much  ? 

(18)  The  interest  on  a  sum  of  money  at  the  end  of  6^ 
years  is  three-eighths  of  the  sum  itself;  what  rate  per  cent, 
was  charged  ? 

(14)  A  sum  of  money  at  simple  interest  has  in  4^  years 
amounted  to  $735,  the  rate  of  interest  being  5  per  cent,  per 
annum  ;  what  was  the  sum  at  first,  and  in  how  many  years 
more  will  it  amount  to  $1140  ? 

(15)  The  interest  on  $1805,  loaned  on  May  13th,  at  5^  per 
cent,  per  annum  is  $37,905  ;  on  what  day  was  the  money 
returned  ? 
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PARTIAL  PAYMENTS 

177.  A  partial  payment  is  the  payment  of  a  part  of 
the  amount  due  on  a  note  or  bond.  "When  partial  pay- 
ments are  made  they  are  endorsed  on  the  note  or  bond. 
To  compute  the  interest  on  such  a  note  proceed  accord- 
ing to  the  following  rule : 

Compute  the  interest  on  the  principal  to  the  time  of  the 
first  jMiy me nt,  and  if  this  payinent  exceed  the  interest  then 
due  add  the  interest  to  the  principal,  and  from  the  sum 
take  the  payment ;  the  remainder  tnll  form  a  new  princi- 
'))al  with  which  proceed  as  before. 

Bui  if  the  payment  be  less  than  the  interest,  comjmte  the 
interest  on  tlie  i^rincipal  to  the  time  when  the  sum  of  t/ie 
payments  shall  first  eqv/il  or  exceed  tlte  interest  due  ;  add 
tlie  interest  to  t/ie  jyrincipal,  and  from  the  sum  subtract 
the  sum  of  t/ui  payments,  and  treat  tlte  remdinder  as  a 
new  principal. 

This  rule  proceeds  on  the  ground  that  in  all  cases 
tlie  payment  should  be  applied  first  to  the  interest  due, 
then  to  the  principal,  and  that  the  principal  remains 
unchanged  uni^l  the  sum  paid  exceeds  the  accrued 
interest. 

Ex.  (I).  $4000.  ToBONTo,  June  1,  1872. 

Two  years  after  date  I  promise  to  pay  William  Smith, 
or  order,  four  thousand  dollars,  for  value  received,  with 
interest  at  7  per  cent. 

RiOHARD   PaYWBLIi. 

On  this  note  were  the  following  endorsements : 

Sept.  16,  1872,  Pour  hundred  and  fifty  Dollaij*. 

Deo.  15,  1872,  Fifty  Dollars. 

Mar.  1,  1878,  Five  hundred  Dollars. 

Jpn.   1,  1874,  One  thousand  Dollars 

Wliat  remained  duo  Juno  4,  1871  ? 
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Principal  on  interest  June  1,  1872 $4000  00 

luterest  to  Sept.  15,  1872 80  89 

Amount   ^080  89 

Less  1st  payment  450  00 

Remainder  for  a  new  principal  $3630  89 

(  Interest  from  Sept.  15  to  Dec.  15,  1872,  is  } 
)      363.44,  which  exceeeds  the  payment.          \ 
Interest  from  Sept.  15,  1872  to  March  1, 1878 117  20 

Amount  $3748  09 

Less  the  sum  of  the  2nd  and  8rd  payments       550  00 

Remainder  for  a  new  principal  $3198  09 

Interest  from  March  1, 1873  to  Jan.  1,  1874    186  47 

Amount  §3384  56 

Less  payment  Jan.  1,  1874 1000  00 

Remainder  for  a  new  principal    ...     $2384  56 

Interest  from  Jan.  1  to  June  4,  1874 70  94 

Balance  due  June  4,  1874   $2455  60 

Examples,  (xcvi) 

(1)  $1500. 

Hamilton,  Jan.  1,  1877. 

One  year  after  date,  we  promise  to  pay  S.  White,  or 
order,  fifteen  hundred  doHars,  with  interest.  Value 
received. 

George  Brown  &  Co. 

The  following  payments  were  made  on  this  note : 
March  16,  1877,  $100 ;  June  13,  1877,  $400 ;  Sept. 
1,  1877,  $200. 
What  was  due  Jan.  1,  1878,  interest  at  6  per  cent  ? 

(2)  $3500. , 

BeUeville,  March  15,  1876. 
For  value  received,  we  jointly  and  severally  promise 
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to  pay  Wm.  Smith,  or  order,  three  thousand  five  hun- 
dred dollars,  with  interest. 

Jamss  Jones  &  Go. 

Endorsed  as  follows : 

June  1,  1876,  $800;  Sept.  1,  1876,  $100;  Jan.  1, 
1877,  $1560;  March  1,  1877,  $300. 

What  was  due  May  16,  1877,  interest  at  6  per  cent.  ? 

(3)     $1200. 

Toronto,  Oct  15,  1859. 

One  year  from  date  we  promise  to  pay  James  Smith, 
or  order,  twelve  hundred  dollars,  for  value  received, 
with  interest. 

Wilder  &  Son. 

Endorsed  as  follows : 

Oct.  15,  1860,  $1000 ;  April  15,  1861,  $200. 

How  much  remained  due  Oct.  15,  1861,  interest  at  6 
per  cent.  ? 

XXn.   Compound  Interest. 

178.  Compoimd  Interest  is  that  which  is  paid,  not 
only  for  the  use  of  the  original  sum  lent,  but  also  for 
use  of  the  interest  as  it  becomes  due. 

The  interest  on  $500  for  1  year  at  4  per  cent,  is  $20. 

If  then  $500  be  lent  at  Compound  Interest  for  2 
years  at  4  per  cent.,  the  Interest  for  the  Jirat  year  is 
$20. 

Now,  as  the  borrower  has  to  pay  for  the  use  of  this 
$20,  the  Interest  for  the  second  year  must  be  calculated 
on  $520. 

Hence  Interest  for  second  year  =  |"^Alt  =$20.80. 

To  put  the  matter  in  a  more  simple  way,  wo  liave 
snpposed  t?i«  borrower  to  rettiin  tlio  interest  due  at  the 
end  of  the  first  year,  but  tlio  reasoning  will  be  the  same 
if  we  tsuppose  the  lender  to  receive  the  iutcroHt  at  tlie  end 
of  the  first  year,  and  to  put  it  out  immediately  at  the 
Hamo  rate  of  interest. 

179.  We  may  calculate  Compound  Interest  by  the 
foUowing  rule: 
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Find  the  interest  for  the  first  year  :  add  it  to  the 
original  principal :  call  the  result  the  Second  Principal : 
find  the  interest  on  this  for  the  second  year  :  add  it  to  the 
second  principal :  call  the  result  the  Third  Principal : 
fi>nd  the  interest  on  this  for  the  third  year,  and  so  on. 

Ex.  (1).  Find  the  Compound  Interest  on  $7600  for 
8  yeaars  at  4  per  cent. 

$7500  is  the  Frmcipal  for  ihe  first  year. 
4 


$300.00 
The  interest  for  tlje  fi/rst  year  is  $800. 
Add  this  to  the  Original  Principal,  $7500. 
Then  $7800  is  the  Principal  for  the  second  year. 

4 


$312.00 
The  interest  for  the  second  year  is  $312. 
Add  this  to  the  Second  year's  principal,  $7800. 
Then  $8112  is  the  Principal  for  the  third  year. 

4 


$824.48 
The  interest  for  the  third  year  is  $824.48. 
.*.  Compound  interest  required  is 

$800+$312+S324.48=  $936.48. 
If  the  Amount  at  Compound  Interest  be  required,  add 
the  original  Principal,  $7500,  to  tlie  Compound  Inter- 
est, $080.48. 

Then  Amount  required  =$8436.48. 
Ex.  (2).     What  is  the  compound  interest  of  $250  foi 
2  years,  at  7  per  cent.  ? 

$250  Principal  for  Ist  year. 

$250X0.07  =      17.50     Interest  for  the  Ist  year. 

267.50    Principal  for  2nd  year. 
$267.50x0.07  -=       18.725  Interest  for  the  2d  year. 

286.225  Amount  at  Com.Int.for  2yrB. 
Fhrst  Principal    250.00 

$36,225  Com.  Int.  for  2  years. 
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Examples-    (xcni) 
Find  the  Compound  Interest  on 

(1)  $875  for  8  years  at  6  per  cent. 

(2)  $564  for  4  years  at  7  per  cent. 

(8)  $1154.37  for  4  years  at  5  per  cent 
(4)  $740  for  6  years  at  7  per  cent. 

Note  I. — When  the  Compound  Interest  is  required 
for  3^  years,  it  is  usual  to  find  tlie  compound  interest 
for  the  whole  of  the  fourth  year,  and  take  half  tlie 
result  as  the  compoimd  interest  for  the  half  year.  This 
really  implies  that  the  interest  is  paid  half-yearly,  but 
the  approximation  does  not  differ  much  from  the  exact 
truth. 

180.  The  process  for  finding  the  Amount  of  a  sum  at 
Compoimd  Interest  may  be  presented  in  a  very  brief 
and  neat  form  as  follows: — 
If  the  rate  of  interest  be  4  per  cent., 
Amount  of  $100  at  the  end  of  1  year  is  $104, 
of  $1  at  the  end  of  1  year  is  jg}  of  $1. 

Hence  it  follows  that 

Amount  of  any  sum  at  4  per  cent,  in  1  year  — •  {i%  of  that 
sum. 
Again, 

Amount  for  $eeond  year  =:  4  g)  of  amount  for  the  first  year ; 
.*.  Amount  of  any  mm  at  4  per  cent,  in  2  years 
=  Hi  of  J8t  of  that  sum. 
Suppose,  then,  we  have  to  find  the  amount  of  $510 
in  8  years  at  4  per  cent,  compound  interest. 
The  amount  is  {i^  of  m  uf  {g}  of  $510 
=  $540  X  (1.04) » 
=  $607,420. 
From  the  above  example  it  will  bo  noticed  that  the 
amount  of  $1  for  a  year  at  4  per  cent,  is  raised  to  the 
power  indicated  by  the  number  of  years  for  which  com- 
pound interest  is  to  be  calculated.    Henoe  we  have  the 
following  rule: — 

To  find  the  turn  to  which  any  principal  will  ainovtU  t/ 
put  oui  to  Compound  JfUere$t  at  a  c/ioen  rat*  in  a  qii'*n 
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nttmber  of  years,  find  the  amount  of  $1  for  a  year  at  the 
given  rate,  raise  that  sum  to  the  power  which  is  denoted  by 
the  given  number  of  years,  and  multiply  the  result  by  the 
number  of  dollars  in  the  given  principal, 

Ex.  (1).  Find  the  amount  of  $850  in  three  years  at 
6  per  cent,  compound  interest. 

The  Amount  =  $850  X  (l-06)» 
=  $850  X  1-191016 
=  $1012-368. 
The  Compound  Interest  =  $1012-36 -$850 
=  $162,36. 

Note  III. — -When  the  number  of  years  is  large  the 
student  is  recommended  to  employ  the  contracted 
method  of  multiplication,  explained  in  Art.  111. 

Interest  may  be  payable  either  yearly,  half-yearly,  or 
quarterly,  or  at  some  other  stated  period. 

In  finding  the  Compound  Interest  on  $2000  in  two 
years,  when  the  interest  is  payable  half-yearly,  at  5  per 
cent.,  we  reason  thus  : 

6  per  cent,  for  a  year  =  2^  per  cent,  half-yearly,  2  years 
=  4  half-years. 

Hence  we  have  to  find  the  Compound  Interest  on 
^2000,  for  four  times  of  payment,  at  2i  per  cent. 
The  Amount  =  $2000  X  (1-026)* 
=  S2000  X  1-1038127 

82207-625 

The  Interest  =  $2207-625 -$2000 
=  $207-625. 

Ex.  (2).  What  Principal  will  amount  to  $1012-363 
in  8  years  at  6  per  cent  ? 

Prmcipal  X  (l-06)»  =  $1012-863 
.-.  Principal  =$MJ:f|^ 
=    $860. 
Examples    (xcviii) 

(1)  What  is  the  Compound  Interest  on  $1000  for  2  years, 
at  6  per  cent.,  payable  half-yearly  ? 

(2)  What  is  the  amount  of  $200  for  3  years,  at  6  per  cent., 
payable  half-yearly. 

(3)  Find  the  Compound  Interest  on  $676.76  for  8^  years, 
at  6  per  cent,  per  annum. 
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(4)  A  money  dealer  borrowed  $1000  for  2  years,  at  6  per 
eent.  interest;  and  loaned  the  same  in  such  a  manner  as  to 
Compound  the  Interest  every  6  months.  What  profit  did 
he  make  in  2  years  by  this  proceeding  ? 

(5)  Find  the  difference  in  Compound  Interest  on  ^65000 
for  2  years  at  4  per  cent.,  according  as  it  is  reckoned  yearly 
or  half-yearly. 

(6)  What  is  the  difference  between  the  Compound  Interest 
on  $40000  for  4  years,  and  on  $80000  for  2  years,  the  rate  in 
both  cases  being  6  per  cent.  ? 

(7)  ^  and  £  lend  each  $248  for  8  years  at  8^  per  cent, 
one  at  Simple,  the  other  at  Compound  Interest ;  find  the 
difference  of  the  amount  of  interest  which  they  respectively 
receive. 

(8)  What  sum  at  four  per  cent.  Compound  Interest  will 
amount  in  2i  years  to  $10989-7728. 

(9)  What  sum  will  amount  to  $27783  in  8  years  at  6  per 
cent.  Compound  Interest. 

XXIII.    Present  Worth  and  Discount. 

181.  Suppose  A  owes  B  $105,  to  be  paid  at  the  end 
of  a  year.  If  A  be  disposed  to  pay  off  the  debt  at  once 
the  sum  which  he  ought  to  pay  should  be  such  that,  if 
put  out  at  interest  by  B,  it  will  amount  at  the  end  of  a 
year  to  $105.  Suppose  further  that  B  can  put  out  liis 
money  at  5  per  cent,  interest :  then  if  he  put  out  $100 
at  interest,  this  is  the  sum  which  will  amount  at  the 
end  of  a  year  to  $105. 

Hence  $100  is  tlie  sura,  which  A  ought  to  pay  at 
onoe,  and  tliis  is  called  the  Present  Worth  of  tlio  debt, 
and  is  evidently  such  a  sum  as  would,  if  put  out  to  in- 
terest for  the  given  time  and  rate,  amount  to  the  debt. 
The  difference  between  the  Debt  and  tho  Present  Worth, 
whioli  is  in  the  oase  under  consideration  $6,  is  called 
the  Discount. 

iJiBcouNT  is  tliorefore  the  abatement  made  Mien  a 
sum  of  money  is  paid  before  it  is  due  and  is  equal  to 
the  intarest  on  tlio  Present  Worth  of  the  Debt. 

Ex.  (1).  Thus,  to  find  tlio  Present  Wortli  of 
$1781.40,  doe  4  years  Leuoe,  rookouing  inloreiit  at  6 
per  oflnt 
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The  interewt  on  $100  for  4  years  at  5  per  cent,  is  $20. 
.-.  $120  has  for  its  Present  Worth  $100 ; 
.-.  $1      has  for  its  i)resent  Worth  S|"8  ; 

.-.  $1781.40  has  for  its  present  worth  $ '- --" * /„^- -*-^ 
=  $1484.50. 
,•.  Present  Worth  required  is  $1484.50. 

Ex.  (2).  Find  the  Discount  oil  $1781.40,  due  4  years 
neiice,  reckoniug  iuterest  at  5  per  ceufe 

Tlie  Present  Worth  is  $1484.50,  as  we  have  just  shown  ; 
the  discount  =  $1781.40  -$1484.50 
=  $29C.90. 

When  the  Discount  alone  is  required  to  ^e  found  the 

following  is  the  solution  ; 

The  Interest  on  $100  for  4  j'ears  at  6  per  cent,  is  $20. 
.-.  $120  lias  for  its  Discount  $20 ; 
.•.  $1      has  for  its  Discount  i^/o"  > 
.-.  $1781.40  has  for  its  Discount  $-^^— ~^^^ 

=  $290.90, 

Ex.  (3).  What  was  the  debt  of  which  the  discount 
for  8  months  at  9  per  cent.  was.  $44.46  ? 

The  interest  on  $100  for  8  months  at  9  i)er  cent,  is  $6. 
.•.  $6  is  the  discount  on  $106 
.-.  $1  is  the  discount  on  $-^g-* 
.-.  $44.40  is  the  discount  on  ^il^r.^x  loe 
$785.46. 

Ex.  (4).  The  interest  on  a  certain  sum  of  money  for 
two  years  is  $50,  and  the  discount  for  the  same  time 
and  rate  is  $45.  Find  the  sum  and  the  rate  per  cent, 
per  annum. 

Since  $50  is  the  interest  on  a  sum  of  money  wliich  sum 
=  (its  Present  Worth  +  its  Discount' 
'  =  (its  Present  Worth  +  $45) 
and  $45  is  the  interest  on  its  Present  Wortl 
.*.  $5  is  the  interest  on  $45 
,-.  $1  is  the  interest  on  $^ ; 
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.-.  850  is  the  interest  on  $tl^l±?  or  8450, 

.".  8450  is  the  sum  required. 

Again,  the  interest  on  ^45  for  2  years  is  $5. 
.•.  the  interest  on  S45  for  1  year  is  f  ; 
.*.  the  interest  on  81    for  1  year  is  845  ^  3  ' 
.•    the  interest  on  $100  for  1  year  8-^^^ 

.'.  the  rate  is  5|  per  cent. 
Note  I. — From  the  above  it  will  be  seen  that  the  Dis- 
count on  any  sum  is  the  Present  Worth  of  the  interest 
of  that  sum  for  the  same  time  and  rate :  thus  $45  is 
the  Present  Worth  of  $50  for  two  years  at  a  certain 
rate  per  cent. 

Ex.  (5).  If  $20  be  allowed  off  a  bill  of  $420  due  iu 
6  months,  how  much  shall  be  allowed  off  the  same  bi)' 
due  in  12  months? 

820  is  the  discount  oflf  8420  for  6  months ; 

.•.  $20  is  the  interest  on  8400  for  G  months ; 

.-.  $40  is  the  interest  on  8400  for  12  months ; 

.'.  840  is  the  discount  oflf  8440  for  12  mouths  ; 

•*•  ^iW  is  the  discount  oflf  81  for  12  months  ; 

,-.  ^IIP^*^  is  the  discouuX  oflf  8420  for  12  months. 

Now8l4^^*^  =  838,S. 

.*.  the  Discount  required  is  838fy« 

Note  II. — The  student  will  observe  that  the  Discount 
Ib  not  proportional  to  cither  the  time  or  the  rate. 

Ex.  (Oj.  If  $15  bo  the  Interest  on  $116  for  a  given 
time,  what  should  bo  the  Discount  off  $115  for  the 
same  time  : 

$16  is  the  inten-Ht  ou  811*'' ; 

.'.  116  is  the  discoutit  oflf  $130; 

•'•  tiVo  >**  the  discount  off  81 ; 

...  •'-i'!j"^p5  in  tfio  dlHcount  oflf  $116. 

Now'7,V*  =  lVo- 
•*.  the  Discouut  roguirod  in  tlSg'g* 
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Ex.  (7).  If  $10  be  aUowed  off  a  biU  of  $110  due  8 
months  hence,  what  should  be  the  bill  from  which  the 
same  sum  is  allowed  as  4  months  discount: 

$10  is  the  discount  off  $110  for  8  months  ; 
.'.  $10  is  the  interest  on  $100  for  8  months  ; 
.'.  $10  is  the  interest  on  $200  for  4  months  ; 
.-.  $10  is  the  discount  off  $210  for  4  months  ; 
.•.  the  sum  required  is  $210. 

Ex.  (8).  Find  the  present  worth  of  $842.70  for  two 
years  at  6  per  cent.  Compound  Interest. 

The  compound  interest  on  $100  for  2  years  at  6  per  cent, 
is  $12.86. 
.-.  $112.36  has  for  its  present  worth  $100  ; 
.".  $1  has  for  its  present  worth  g^^°°g^  ; 

.-.  $842.70  has  for  its  present  worth  $«L12i7  oj^i  oo. 

^  ^  119.36 

=  $760. 
.•.  Present  worth  required  =  $760. 

Examples-    ( w:ix ) 
Find  the  Present  Worth  of 

(1)  $6520,  due  4  years  hence,  at  5  per  cent. 

(2)  $84,70,  due  2^  years  hence,  at  9  per  cent. 

(3)  $615,  due  1  year  4  months  hence,  at  7  per  cent. 

(4)  $1120,  due  16  months  hence,  at  6  per  cent. 

(5)  £618.  2s.  6d.,  due  3J  years  hence,  at  4  per  cent. 
Find  the  Discount  on 

(0)  $636,  due  in  9  months,  at  8  per  cent. 

(7)  $1884.30,  due  in  8J  years,  at  10  per  cent. 

(8)  $637.60,  due  in  5^  years,  at  6  per  cent. 

(9)  £1165.  16s.  8d.,  due  in  2^  years,  at  6  per  cent. 

(10)  £252.  19s.  3(i.,  due  in  9  months,  at  4^  per  cent. 

(11)  Find  the  present  worth   of  $6945.75,   due   3   years 
hence,  reckoning  compound  interest  at  6  per  cent. 

•  (12)  Find  the  discount  on  $245.25,  due  IJ  years  hence,  at 
6i  per  cent,  compound  interest,  payable  quarterly. 
"  A^^IA  tradesman  accepts  $19-3126  in  payment  of  a    debt"' 
of  $20m   due  in  12  months,  in  consideration  of  being  paid 
at  onoe.     What  rate  of  discount  does  he  allow  ? 
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(14)  Find  the  present  worth  of  a  bill  for  $1127.10  drawn 
Jan.  1  at  4  months,  and  discounted  Feb.  20  at  10  per  cent. 
per  annum. 

(15)  The  discount  on  $275  for  a  certain  time  is  $25  ;  what 
is  the  discount  on  the  same  sum  (1)  for  twice  that  time,  and 
(2)  for  half  the  time? 

(16)  A  tradesman  marks  his  goods  with  2  prices',  one  for 
cash  and  the  other  for  credit  of  6  months ;  what  relation 
should  the  two  prices  bear  to  each  other,  allowing  interest 
at  7^  per  cent.?  If  the  credit  price  of  an  article  be  $38.20, 
what  is  the  cash  price  ? 

(17)  If  $98  be  accepted  in  present  payment  of  $128,  due 
some  time  hence,  what  should  be  a  proper  discount  off  a 
bill  of  $128  which  has  only  half  the  time  to  run  ? 

(18)  A  certain  sum  ought  to  have  $20.80  allowed  as  8 
months  interest  on  it ;  but  a  bill  for  the  same  sum  due  in  8 
months  at  the  same  rate,  should  have  $20  only  allowed  oft 
as  discount  in  consideration  of  present  payment.  What  is 
the  sum  and  the  rate  per  cent.  ? 

182.  The  Discount, -of  which  we  have  been  treating, 
is  called  Mathematical  Discount  or  .True  Discount,  to 
distinguish  it  from  Practical  Discount,  ^of  which  there 
are  two  kinds: 

(1)  The  deduction  made  by  a  trader,  when  an  account 
is  paid  to  him  before  the  time  when  he  proposes  to 
demand  payment.  It  is  then  tsalculated  as  interest  on 
the  account.  Thus  if  a  trader  gives  notice  on  his  bill 
that  he  will  allow  10  per  cent,  discount  for  immediate 
payment,  and  if  the  amount  of  the  bill  be  $25.60,  he 
deducts  $2.66,  and  the  customer  pays  him  $22.06. 

(2)  The  deduction  made  by  a  lender  of  money  from 
the  sum  which  ho  proposes  to  lend.  Thus  if  a  borrower 
binds  himself  by  a  oill  to  pay  $100  a  year  hence,  and  a 
discouutor  advances  money  on  the  security  of  this  bill, 
at  the  rate  of  6  per  cent.,  ho  gives  to  the  holder  of  the  | 
bill  $06,  and  takes  the  bill. 

True  Difloount  is  the  Interest  on  the  Present  Worth 
of  a  debt.  Practical  Discount  is  the  Interest  on  the 
Debt  itself.  Hence  Practical  Discount  is  greater  than 
True  Disoonnt 
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183.  Three  days,  called  Days  of  Grace,  are  always 
allowed,  after  a  bill  of  exchange,  or  a  promissory  note  ia 
nominally  due  before  it  is  legally  due.  Thus  a  bill 
diawn  on  July  5,  for  8  months  woiild  be  nominally  due 
on  Oct.  5,  but  legally  on  Oct.  8.  Calendar  months  are 
always  reckoned  so  that  a  bill  of  8  months  whether 
drawn  on  the  28th,  29th,  or  80th  of  Nov.  1876,  would 
be  due  on  the  3rd  of  March  1877.  The  banker  or 
money  lender  who  discounts  a  note  always  charges 
interest  on  the  note  from  the  time  it  is  discounted  till  it 
is  legally  due ;  hence  in  computing  Practical  Discount 
of  this  nature  interest  must  be  calculated  for  8  days 
more  than  the  time  the  note  has  to  run. 

Ex.  (1).  What  would  a  banker  gain  by  discounting  on 
Sept.  21  a  bill  of  $818.15,  dated  July  81,  at  4  months  at  6 
per  cent.  ? 

The  bill  is  legally  due  on  Dec.  8. 

The  number  of  days  from  Sept.  21  to  Deo.  8  is  73. 

The  interest  on  $318.15  for  78  days  at  5  per  cent,  is 
$3.1815. 

The  Mathematical  discount  is  $8.15. 
.•.  the  banker's  gain  is  $.0315. 

Ex.  (2).  A  merchant  wishes  to  borrow  $96.91  on  a 
bill  made  on  July  5  for  8  months.  What  must  be  the 
face  of  the  biU,  interest  Jaeing  reckoned  at  8^  per  cent.  ? 

Time  between  July  5  and  Oct.  8  is  95  days. 

Interest  on  $100  for  95  days  at  8^  per  cent,  is  $2J. 

.'.  a  note  for  $100  would  produce  $97| ; 

.'.  a  note  for  $-^-g   would  produce  $1  ; 
97^ 

.-.  a  note  for  %^1^^^  would  produce  $96.91. 
97f 

.•.  the  face  of  the  note  is  $99. 

Examples-    (c) 

(1)  What  is  the  difference  between  the  true  and  the  bank 
discount  of  $950  for  8  mos.  at  7  per  cent.  ? 
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(2)  A  bill  is  drawn  for  $722.70  on  July  17  at  2  months, 
and  discounted  on  Aug.  11  at  7^  per  cent.;  how  much  did 
the  holder  receive  ? 

(3)  Find  the  discount  charged  in  discounting  a  bill  for 
$7850  drawn  April  9  at  7  mouths  and  discounted  June  19th 
at  10  per  cent. 

(4)  For  what  sum  must  a  note  be  drawn  en  July  3,  at  3 
months,  so  that  discounted  immediately  it  may  produce 
$601.69,  money  being  worth  7  per  cent.  ? 

(6)  Find  the  difference  between  the  true  and  bank  dis- 
eounts  on  $5655  at  6  per  cent,  for  1  year. 

EXAMINATION  PAPERS. 
I. 

(1)  Explain  the  difference  between  Simple  and  Compound 
Interest.  Find  the  Interest  on  $26000  for  three  years  at  4 
per  cent,  supposing  Interest  to  make  Capital  at  the  end  of 
each  year. 

(2)  The  difference  between  the  Compound  and  Simple 
Interest  of  a  certain  sum  of  money  for  8  years  at  4  per 
cent,  is  $8.80.     Find  the  sum. 

(8)  Find  at  what  rate  Simple  Interest  in  two  years  a  sum 
of  money  would  amount  to  the  same  sum  as  at  4  per  cent. 
Compound  Interest. 

(4)  Find  the  Compound  Interest  on  $1000  at  8  per  cent, 
per  annum  for  2  years  and  195  days. 

(6)  A  person  puts  out  to  interest  $8000  at  4  per  cent. ;  he 
spends  annually  $800,  and  adds  the  remainder  of  his  divi- 
dend to  his  stock.    What  is  he  worth  at  the  end  of  5  years  ? 

II. 

(1)  Explain  the  distinction  bAtween  true  discount  and 
liank  discount.  Does  the  creditor  or  the  debtor  gain  by 
computing  the  interest  intead  of  the  discount  ? 

(2)  Find  the  discoant  on'  $400,  duo  one  year  lienco,  if 
money  bear  intorust  at  6  per  cent,  pnr  annum.  Caluulatc 
the  intorost  on  lliis  discount  for  thn  same  time,  and  hIiow 
that  it  ii  equal  to  the  difToroncn  bolwoou  the  iutorestnud  tho 
dittcoant  of  $400. 

(8)  If  £10  be  the  intorost  on  £110  for  a  given  time,  what 
•hoald  be  the  disooont  of  £110  fur  the  sAOie  time  ? 
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(4)  What  must  be  the  rate  of  interest  in  order  that  the 
discount  on  $10292  payable  at  the  end  of  1  year  78  days 
may  be  $372  ? 

(5)  A  tradesman  who  is  ready  to  allow  5  per  cent,  per 
annum  Compound  Interest,  for  ready  money,  is  asked  to 
give  credit  for  two  years.  If  he  charge  $110.25  in  his  bill, 
what  ought  the  ready  money  price  to  have  been  ? 

III. 

(1)  A  speculator  borrowed  $5000,  which  he  immediately 
invested  in  land.  Six  months  afterwards  he  sold  the  land 
for  $7500,  on  a  credit  of  12  months,  with  interest.  Money 
being  at  6  per  cent.,  what  is  the  speculator's  profit  at  the 
end  of  12  months,  at  which  time  he  pays  $5000  ? 

(2)  A  merchant  bought  43  cwt.  8  qr.  of  sugar  at  $5.25  per 
cwt.,  which  he  immediately  sold  at  $7  per  cwt.,  on  a  credit 
of  90  days,  and  then  had  the  purchaser's  note  for  the  amount 
discounted  in  the  bank,  at  6  per  cent.  What  profit  did  the 
merchant  make  ? 

(3)  Find  the  present  worth  of  $1000  due  2^  years  hence 
at  6  per  cent,  per  annum  ;  and  show  that  the  discount  of 
tlie  given  sum  is  equal  to  the  interest  of  the  present  worth 
for  the  same  time  and  at  the  same  rate  of  interest  f 

(4)  A  man  having  lent  $10000  at  5  per  cent,  interest,  pay- 
able half-yearly,  wishes  to  receive  his  interest  in  equal  por- 
tions monthly,  and  in  advance  ;  how  much  ought  he  to 
receive  every  month  ? 

(5)  Show  that  the  interest  on  ^6266.  18«.  4d.  for  three 
months,  at  4^  per  cent,  per  annum,  is  equal  to  the  discount 
of  £8B  for  15  mos.  at  8  per  cent,  per  annum. 

IV. 

(1)  How  much  may  be  gained  by  hiring  money  at  6  %  to 
pay  a  debt  of  $6400,  due  in  8  months,  allowing  the  present 
worth  of  this  debt  to  be  reckoned  by  deducting  6  %  per 
annum  discount? 

(2)  The  difference  between  the  simple  and  compound 
interests  of  a  sum  of  money  for  8  years  at  8  per  cent  i". 
$985.60.     What  is  the  sum? 

(3)  The  interest  on  a  certain  sum  of  money  for  two  years 
is  £71  16#.  7^d.,  and  the  discount  on  the  same  sum,  for  the 
game  time,  is  ^663  17s.,  simple  interest  being  reckoned  in 
both  cases.  Find  the  rate  per  cent,  per  annum,  and  the 
aum. 


186  EQUATION    OF    PAYMENTS. 

(4)  A  offers  $8000  for  a  farm ;  B  offers  »9500,  to  be  paid 
at  the  end  of  4  years.  Which  is  now  the  better  ofifer,  and 
by  how  much,  allowing  5  per  cent,  compound  interest  ? 

(5)  A  person  borrows  money  at  6  per  cent,  per  annum, 
and  pays  the  interest  at  the  end  of  the  year ;  he  lends  it  out 
at  8  per  cent,  per  annum,  payable  quarterly,  and  receives 
the  interest  at  the  end  of  the  year ;  by  this  means  he  gains 
$269*18592  a  year.     How  much  did  he  borrow  ? 

XXTV.    Equation  of  Payments. 

184.  When  several  sums  of  money  are  due  from  A  to 
B,  payable  at  different  times,  it  is  often  required  to  find 
the  time,  called  the  Equated  Time,  at  which  all  may  be 
paid  together,  without  injustice  to  A  or  B. 

When  great  exactness  is  demanded,  interest  must  be 
added  to  the  sums  paid  after  they  are  due,  and  discount 
subtracted  from  the  sums  paid  before  they  are  due. 
But  in  practice  the  following  rule  is  sufficiently  accu- 
rate: 

Multiply  each  debt  by  the  number  of  dayt,  [or  months] 
after  which  it  is  due  :  add  the  results  toget/ier:  divide  this 
sum  by  the  sum  of  t/ie  debts :  the  quotient  mill  be  the  num- 
ber of  days  [or  monllui]  in  the  equated  time. 

Take  the  following  Examples: 

Ex.  (1).  If  $800  be  due  from  il  to  5  at  the  end  of 
6  months,  and  $700  at  tlie  end  of  9  months,  when  may 
both  sums  bo  paid  in  a  single  payment  without  unfair- 
ness XoAorioBi 

Number  of  months  in  equated  time  -  »1*^''A±!.«  »J<JL 

.*.  the  whole  amount  of  the  debt  shoold  be  paid  at  the  end 
of  7|  months. 

Tlie  principle  on  which  this  solution  depends  is,  tliat 
the  interest  of  the  money,  the  ])aymont  of  wliicli  is  de- 
layed beyond  the  time  at  which  it  is  duo,  is  (^qual  to  the 
interest  uf  that  wiiioh  is  to  be  ))aid  before  it  becomes 
dne. 
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In  the  above  example  $300  is  kept  2|  months  after 
it  is  due,  and  the  interest  on  it  for  that  time  is  the  same 
'as  the  interest  on  $840,  $(300  x  2^),  for  one  mouth. 

But  $700  is  paid  1^  months  before  it  is  due,  and  the 
interest  on  it  for  that  time  is  the  same  as  the  interest 
on  $840,  $(700  x  1^)  for  one  month. 

Ex.  (2).  A  is  indebted  to  B  in  the  following 
amounts :  $600  due  in  (3  months ;  $G00  due  in  7 
months  ;  and  $800  due  in  10  mout])s.  Find  the  time 
when  all  these  payments  should  be  made  together. 

600  X  6  -  8000 
600  X  7  =  4200 
80v>   X   10  -=    8000 

^  1900  1900)ir)2()0 

I  8 

•.  the  equatefi  time  is  8  months. 

Note. — This  method  is  but  a  rough  approximation, 
and  can  only  be  taken  as  eqiitable  when  the  various 
times  of  payment  are  not  widely  apart.  It  will,  in 
short,  be  applicable  only  to  cases  which  occur  in  the 
ordinary  course  of  trade,  and  is  therefore  all  that  we 
requu'e  in  the  present  work. 

It  is  also  to  be  observed  that  the  error  involved  in  tliis 

method  is  slightly  in  favour  of  the  payer,  because  interest 

is  calculated  on  the  payments  made  before  they  are  due, 

I  instead  of  discount,  in  the  algebraical   process,  fi'om 

I  which  the  method  is  derived.     See  Appendix. 

Examples,    (ci) 

What  is  the  equated  time  of 

(1)  $250  due  4  mouths  hence,  and  9350  due  10  months 
I  hence. 

Find  the  equated  time  of 

(2)  $300  (iue  3  months  hence,  $400  due  4  months  hence, 
;and  $500  due  6  months  hence. 


(8)  Of  a  debt  of  $1400.  $100  is  due  immediately,  $000  at 
itbe  end  of  1  mouth,  $400  at  the  end  ot  7  mouths,  and  the 
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remainder  at  the  end  of  a  year.    At  what  tiine  might  the 
whole  debt  fairly  be  paid  in  one  sum  ? 

(4)  A  procer  ought  to  receive  from  a  customer  $50  at  the 
end  of  2  months,  S30  at  the  end  of  4  months,  and  $20  at  the 
end  of  GJ  months.  \\Tiat  would  be  the  proper  time  for  re- 
ceiving the  whole  sum  together  ? 

(6)  A  debt  is  to  be  paid  as  follows :  One-sixth  now,  and 
one-sixth  every  8  months  >mtil  the  whole  is  paid.  When 
might  the  whole  debt  be  paid  ut  once  ? 

(6)  If  ^450  be  due  in  16  months,  and  $250  be  dno  in  13^ 
months  ;  find  the  sum  which  if  paid  now  would  be  equiva- 
lent to  the  whole  debt  at  the  equated  time,  interest  at  4  per 
cent. 

(7)  There  is  due  to  a  merchant  $800,  one-sixth  of  which 
is  to  be  paid  in  2  months,  one-thii'd  in  8  mouths,  and  the 
remainder  in  6  months ;  but  the  debtor  agrees  to  pay  one- 
half  duioii.  How  long  may  he  retain  the  other  half  so  that 
neither  party  may  sustain  loss  ? 

(8)  A  sold  goods  to  B  at  sundry  times,  and  on  different 
terms  of  credit  as  follows:  Sept.  80,  18G8,  $80.76,  on  4 
months  credit;  Nov.  3,  18G8,  $150,  on  5  months  credit ;  Jan. 
1,  18G9,  $80.80,  on  6  months  crodil ;  March  10, 1869,  $40.50, 
on  5  months  credit;  April  25,  1869,  $60.80,  on  4  mouths 
credit ;  how  much  will  balance  the  account  June  2,  1869  ? 

(9)  A  owes  Ji  on  the  Ist  of  March  the  following  sums : 
£140  due  on  20th  of  April,  wfil20  due  on  14th  of  May,  i;880 
due  on  15th  of  June.  On  what  day  ouay  B  pay  these  debts 
together  ? 

(10)  M  buys  goods  of  N,  and  has  6  months'  credit  from 
the  date,  of  invoice.  The  goods  are  delivered  on  G  different 
dayit,  to  the  following  amount :  i!l0l.  14<.  !()</.  on  Aug.  8, 
£144.  24.  10<i.  on  Sept.  5,  jC808.  18*.  lOd.  on  Sept.  18,  X'767. 
0$.  tid.  on  Nov.  18,  X'128.  11«.  Gd.  on  Nov.  28,  i:i28.  11a.  6d. 
on  Doc.  6.  On  the  18th  January,  N,  who  desireii  to  receive 
all  the  debtii  in  onn  pHymoiit,  reckons  that  this  payment 
should  b«  made  in  lOO  days,  bhuw  that  this  is  approxLLiblely 
correct.  ^ 

/SQ UA 1 1ON  OF  A CCO UNTH  | 

185*  Equation  of  Acoounth  (rIho  called  '•Avnrnpnnff* 
of  AiMOimiti "  and  "  Compound  K(|uatiou  of  ruymuutH  ") 
if  iLe  proocKH  of  linding  at  what  tuno  t))o  baUmoe  of  an 
aecounl  can  Lu  )iaiil  wiLJKjitL  i;uui  or  Iohk  to  eitlior  party. 
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The  Bai^anck  of  an  Account  is  the  difTprence  between 
the  two  sides  of  it  and  is  what  one  owes  the  other. 


Ex. 

Dr. 


A  in  Acronnt  with  B. 


Cr. 


1877. 

1877. 

Jan.    1 

To  Mdse     ^00.00 

Feb.  10 

By  Cash 

$1000.00 

Feb.    4 

"       "           000.00 

Mar.  4 

((        « 

600.00 

Mar.  10 

"       "       1    800.00 

Jan.  1,  500  X  0=  0 
Feb.  4,600X34  =  20400 
Mar.lO,  800x68=54400 


1900) 


74800(89^'^ 
6700 


17800 
17100 

700 


Feb.  10,  1000X00  = 
Mar.   4,    600x22  = 

1600) 


0 

=18200 

18200(81 
12800 


400 


8^  clays  from  Jan.  1  is  Fob.  9.  Ir  days  from  Feb.  10  is  Feb.  18. 
Duo   Feb.  9 SlOOOiDue  Feb.  la $1600 

If  the  account  be  settled  on  Feb.  9  it  is  evident  the 
credits  wonld  have  been  paid  9  days,  or  the  time  from 
Feb.  9  to  Feb.  18,  before  they  are  due.  This  would 
haye  been  a  loss  of  interest  to  the  credit  side  and  a  coi*- 
responding  gain  to  the  debit  side.  No^v  as  the  settle- 
ment should  be  one  of  equity  we  find  how  long  it  will 
take  the  balance,  $300,  to  gain  the  same  interest  that 
$1900  would  in  9  days. 

If  $1900  gain  a  certain  interest  in  9  days, 

$1  will  pain  the  same  interest  in  1900X9  d.nys, 
and  $300  will  gain  the  same  interest  in  L?.ooJL»,  or  57  davs. 

Hence  the  balance  became  due  67  days  before  Feb. 
19,  or  on  Dec.  24. 

Note. — Fractional  parts  of  a  day  are  not  counted, 
unless  the  fi-action  amounts  to  half  a  day  or  upwai'ds : 
it  then  counts  another  day. 
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Hence  we  have  the  following  rule  : 

First  find  the  equated  time  for  each  side  of  the  account 
sepurately.  Then  midtiplij  the  amount  due  on  that  gids 
which  falls  due  first,  by  the  number  of  days  between  ilie 
dates  of  the  equated  times,  and  divide  the  product  by  the 
balance  of  the  account.  The  quoti&rd  will  be  the  number 
of  days  to  be  counted  forward  f7'om  the  latest  date 
whe7i  the  smaller  side  oj  the  acc&unt  falls  due  first  ;  and 
backward  when  the  larger  side  falls  dtte  first. 

Examples-  (cii) 
(1)  Average  the  following  account : 
Db.  J.  Hughes  in  account  with  S.  Adams.  Cr. 


1875. 
July  4 
Aug.  20 
Aug.  29 
Sept  25 
Dec.    5 


To  Balance 
"  Mdse. 


1875. 

^375.90 

Aug.  10 

By  Cash 

816.rj8 

Sept.   1 

U             <( 

178.25 

Sept  25 

••  Mdse. 

887.20 

Nov.  20 

"  Cash 

418.70 

Dec.    1 

ii       << 

$316.00 
675.00 
512.25 
161.75 
100.00 


(2)  Wlien  is  the  balance  of  the  following  account  due  ? 
Dr.  a.  B.  Conron.  Cr. 


1877.  j 
Sep.  12  To  Mdse.  at  80  days 


Oct.  15 
Nov  18 
Dec.  1 


80 
60 
80 


$927.80 
842.75 
212.18 
176.60 


1877 
Oct.  10 
Nov  20 
Nov80| 


By  Cash  1^00.00 
800.00 
250.00 


(8)  When  did  the  balance  of  the  following  accounts  be- 
come due,  the  merchandise  items  being  on  6  mouths  '? 

Db.    J.  Green  in  account  with  Adnm  Miller  &  Co.     Cu. 


1876. 

1870. 

March    1 

To  MdR9. 

$720.76 

April    1 
May  80 

By  Cash 

$700.00 

"      20 

815.80 

"  Mdse 

66!)..S9 

April    11 

587.80 

July  20 

••  Cash 

6(10.110 

••      80 

800.00 

Kept.  25 

ti       Ii 

Klii.i  1) 

Jane    lA 

62.'5.2f» 

••     80 

••  Mdse 

7f>(i.''() 

July     18 

600.00 

Oct.    80 

K            tt 

B2i).*.)0 

Aug.     80 

684.00 

Nov.  ao 

»t            (> 

500.00 

W    S6 

<l        •• 

866.80 
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XXV.    Averages  and  Percentages. 

186.  The  average  of  two  or  more  groups  of  numbers 
is  found  by  adding  the  numbers  together  and  dividing 
the  sum  by  the  number  of  gi-oups. 

Thus  to  find  the  average  of  13,  15,  74,  23,  6,  and  81, 
we  find  the  sum  of  the  numbers  to  be  162,  and  as  the 
number  of  groups  is  6,  the  average  will  be  162 -h  6, 
or  27. 

Note. — Express  any  remainder,  which  may  occur, 
decimally. 

Examples-    (ciii) 

(1)  Find  the  average  of  14,  26,  9,  18,  13,  24,  27,  39. 

(2)  Find  the  average  of  1600,  276,  974,  0,  236,  845,  1239. 

(3)  Find  the  average  population  of  three  towns,  consisting 
respectively  of  84729,  46238  and  87296  inhabitants. 

(4)  Find  the  average  of  16^,  36^,  17t,  0,  10|,  74J,  28^, 
and  83. 

(5)  Find  the  average  of  12 J§,  21,  7 J,  '034,  SJ,  0,  24^  and 
12^5. 

PERCENT  AGES. 

187.  Business  men  regulate  theii*  affairs  and  calcu- 
late their  profits  and  losses  with  reference  to  100  as  a 
standard,  hence  there  are  other  applications  of  the  term 
Per  Cent,  besides  those  already  given. 

When  we  speak  of  an  agent  getting  8  per  cent,  as  a 
commission  on  the  management  of  an  estate,  we  mean' 
that  from  every  $100  collected  he  deducts  $3  to  remu- 
nerate himself  for  the  trouble  of  collection. 

When  we  read  that  the  population  of  a  town  has 
increased  15  per  cent,  since  the  last  census,  we  mean 
that  if  the  number  of  inhabitants  then  had  been  divided 
into  groups  of  100,  and  the  number  of  inhabitants  now 
mto  groups  of  115,  the  number  of  groups  would  be  the 
same  in  both  cases. 
Ex.  (1).  How  much  is  8  per  cent,  on  $1479  ? 
Since  $100  yields  |3, 
ei  yields  %j^ 
«1479  yields  $l±ll^  or  $44-87. 
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Ex.  (2).  The  ntunber  of  boys  in  a  school  increftses  in 
a  certain  period  from  125  to  180,  what  is  the  increase 
per  cent.  ? 

On  125  the  increase  is  55. 

On  1  the  increase  is  ^/^ 


lOOXgff 

the  increase  is  44  per  cent. 


On  100  the  increase  is  ^-^^-^  or  *-*-  or  44  ; 


Examples,   (civ) 

(1)  Find  6  per  cent,  of  $2400  ;  8  per  cent,  of  8475  horses. 

(2)  How  much  per  cent,  is  25  parts  out  of  75  ;  178  out  of 
8900  ;  i  out  of  i  ? 

(3)  The  population  of  London  proper  decreased  83*11 
per  cent,  between  18&1  and  1871 ;  in  1861  it  was  113,887 ; 
find  what  it  was  in  1871. 

(4)  How  much  per  cent,  is  9d.  in  the  pound  ;  12^  cents  in 
the  dollar  ;  $3  in  every  $20  ? 

(6)  Find  the  number  of  which  21is  7  per  cent.;  750  is  8} 
per  cent.;  215  is  *005  per  cent. 

COMMISSION  AND  BROKERAGE. 

188.  Commission  is  the  charfje  made  by  an  agent  for 
buying  or  soliiug  goods,  and  is  generally  a  percentage 
on  tlie  mumeij  engaged  in  the  transaction. 

Brokerage  is  tlio  cliargo  made  by  a  broker  for  buying 
or  selling  stocks,  bills  of  exchange,  kc. 

In  computing  Commission  care  must  bo  taken  to  cal- 
culate it  on  the  money  actually  employed  in  the  busi- 
ness. 

Ex.  (1).  My  agent  has  purchased  wheat,  on  my 
account,  to  the  amount  of  $18708.  What  is  liis  com- 
mission at  1}  per  cent.? 

The  oozmniBsion  ou  $100  is      91.76  ; 
•1        iB${-Z{!; 

$187G8iB  ♦'-•-^•"„V-— 

rr-  1328.44  Com.  reqnh-od. 

IleDCO  the  following  rule  may  bo  used  : 
Mtiltiplij  t/if  givmi  ntim  by  tlie  rntf.  prr  cent,  and  difride 
tJut  jiroiixLCt  by  WO,  aiul  th«  rtsuU  is  the  Commuision  or 
Brohtrage. 
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Ex.  (2).  I  send  my  agent  $1827  with  instructions  to 
deduct  his  commission  at  1^  i)or  cent.,  and  invest  the 
balance  m  silk,  how  much  did  he  invest  ? 

Since  the  Commission  on  $100  is  §1.50, 
out  of  $101.60  be  can  iuvuBt  8100. 


f,Joo 


«1827 


■01. sir 

m  1  8  2  7  X  T  0^0_ 

ToTTod" 
§1800,  sum  required 


If  in  the  above  question  the  Commission  is  required, 
we  reason  as  follows  : 


On  $101.50  the  Commission  is  $1.50. 

"   $1            '<            »♦ 

^,itU 

"  $1827      "            " 

Alsarxi.ao 
loi.ao 

=$27 

The  ComniisBion  required  is  $27. 

Examples-  (cv) 

Find  the  Commission  on 

(1)  $7600  at  1|  per  cent.     (2)  $5600  at  12J  per  cent 

Find  the  Brokerage  on 

(3)  $2364  at  J  per  cent.     (4)  $376  at  .6  per  cent 

(5)  An  agent  collectpd  rents  to  the  amount  of  8678  and 
his  Brokerage  amounted  to  $26.01 ;  what  was  the  rate? 

(6)  Sent  $3377  to  my  agent  to  invest  after  deducting  his 
Commission  at  2^  per  cent ;  what  was  bis  Commission  ? 

(7)  "What  is  the  ready  money  payment  of  an  account 
amounting  to  $7080,  allowing  a  discount  of  2^  per  cent.  ? 

(8)  A  receives  a  consignment  of  wheat  from  B.  He  is  to 
sell  it  on  a  commission  of  2  per  cent.,  and  invest  tbe  pro- 
ceeds in  silk,  after  deducting  bis  commission  on  this  new 
transaction  at  4  per  cent.  A's  total  commission  was  $600. 
What  sum  did  be  invest  ? 

(9)  What  amount  of  money  was  invested,  when  the 
broker's  charges  at  1^  per  cent  amounted  to  $576. 

(10)  Gave  $20050  to  a  broker  to  invest,  witb  instruction, 
after  deducting  bis  brokerage  at  ^  per  cent.,  to  invest  tbe 
balance  in  Government  bonds.  What  will  be  the  sum  in- 
vested, and  how  much  wih  be  the  brokerage  ? 
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INSURANCE. 

189.  Instjrance  is  security  guaranteed  by  one  party. 
on  being  paid  a  certain  sum,  to  another  against  any  loss. . 

The  Preiiium  is  the  sum  paid  for  Insurance.  It  is 
always  a  certain  per  cent,  of  the  sum  insured. 

The  Policy  is  the  written  contract  of  Insurance. 

Note. — As  the  Premium  is  always  so  much  per  cent,  of  the 
sum  insured  it  is  found  by  the  same  rule  as  Commission. 

What  sum  should  be  insured  at  4  per  cent.,  on  goods 
worth  $2940,  that  the  owner  may  receive,  in  case  of 
loss,  the  value  both  of  goods  and  premium  ? 
Since  the  premium  on  8100  at  4  per  cent,  is  $4, 
696  worth  of  goods  would  be  covered  by  $100  ; 

.-.  «i        "  "  $W ; 

.-.$2940      "  "  i^'-^}^^ 

.  =  $8062.60,  sum  re- 
quired. 

Examples-    («^i) 

(1)  What  will  be  the  premium  of  insurance  on  the  famitnre 
of  a  house  valued  at  $2500  at  \  per  cent.  ? 

(2)  What  is  the  premium  for  insuring  a  cargo,  valued  at 
♦21350,  at  8i  per  cent.  ? 

(8)  For  what  sum  should  goods  worth  £4884.  0«.  M.  be 
insured  at  2|  per  cent,  that  tho  owner  may  recover,  in  case 
of  loss,  the  value  of  both  goods  and  premium  ? 

(4)  A  person  at  the  age  of  40  insures  his  life  in  each  of 
two  offices  for  $6500,  tho  premiums  being  at  tlie  rate  of  8} 
and  8|  per  cent.,  respectively.     Find  his  annual  payment. 

(6)  What  sum  must  be  paid  to  insure  a  cargo  worth 
$20400,  tbo  premium  being  li%,  policy  duty  J  percent.,  and 
brokerage  \  per  cent.  ? 

(0)  A  trader  gets  600  barrels  of  flour  intmred  for  75  per 
cei.-.  of  its  cost  at  2j^  per  cent.,  paying  $80.85  premium  ;  at 
what  price  per  barrel  did  he  purchase  tho  flour  ? 

(7J  A  company  took  a  risk  at  24  per  cent.,  and  ro-insured 
I  of  it  in  another  company  at  8  per  cent.  Tho  premium 
received  exceeded  that  paid  by  $10.  What  was  the  amuunt 
<A  the  ri«k  f 

(8)  A  shipment  of  apples  was  insurofl  at  2|  per  cent,  to 
oover  I  of  its  value.  Tbo  premium  wuk  $71.25;  what  were 
the  ftpplM  worth  ? 
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TAXES. 

190.  A  TAX  is  a  sum  of  money  assessed  on  a  person 
m  proportion  to  the  value  of  his  property,  amount  of 
income,  &c.,  for  public  purposes. 

In  order  to  levy  a  tax  persons,  called  assessors,  are 
first  employed  to  ascertain  or  appraise  the  value  of  all 
the  property  taxed.  When  this  has  been  done  the  sum 
to  be  levied  is  apportioned  amongst  the  property  own- 
ers according  to  the  value  of  the  property  of  each. 

Ex.    A  certain  town  has    property  valued  at    $1,- 

560,000  and  levies  a  tax  of  $23400;  what  should  B 

pay  whose  property  is  valued  at  $7500  ? 

Since  $1560000  pays  $23400; 

.-.  $1  pays  SrlMSa^; 

.-.  $7500  pays  $^-«-»oi*«?±o» 
*  f  J     »     iseoooo 

=  $112.50,  tax  required. 

Examples,    (cvii) 

(1)  In  a  school  section  containing  property  valued  at 
$100000  a  tax  has  to  be  levied  to  pay  the  teacher's  salary  of 
$800,  and  $250  which  had  been  expended  in  purchasing 
maps,  &c.  Find  J. '5  tax,  who  owns  property,  real  and  per- 
sonal, worth  $5400. 

(2)  A  man  who  owns  $8500  worth  of  property  pays  a  tax 
of  $144.50  ;  find  the  rate  on  the  dollar. 

("3)  If  the  property  of  Toronto  be  valued  at  $75000000, 
and  B,  who  pays  tax  on  $80000  worth  of  property,  pay 
$1400,  find  the  total  tax  levied  in  Toronto. 

(4)  In  a  certain  section  a  schoolhouse  is  to  be  built  at  an 
expense  of  $8400,  to  be  defrayed  by  a  tax  upon  property 
valued  at  $700000.  What  is  the  rate  of  taxation  to  cover 
both  the  cost  of  the  schoolhouse  and  the  collector's  Commis- 
sion at  4  per  cent.? 

DUTIES  OR  CUSTOMS. 

191.  Duties  or  Customs  are  sums  of  money  required 
by  government  to  be  paid  on  nearly  all  imported  goods. 

The  law  requires  tliat  all  goods  entering  Canada  shall 
be  landed  at  certain  places  where  Custom  Houses  are 
tetabhshed.     These  places  are  called  Ports  of  Entby, 
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Duties  are  of  two  kinds,  nd  valorem  and  specific. 

An  An  Valorem  duty  is  a  certain  percentage  on  the 
cost  of  the  goods  in  the  counti^  from  which  they  are 
imjiortcd. 

A  Specific  duty  is  a  sum  computed  on  the  ton,  yard, 
gallon,  &c.,  without  regai-d  to  the  value  of  the  goods. 

Note. — As  ad  valorem  duties  are  percentages  they  are 
computed  in  tlie  same  manner  as  Commission  &c. 

Ex.  Find  the  specific  duty    on    7G0    lbs.    of  Sul- 
phmic  Acid  at  ^  cent  per  lb. 
Duty  on  1  lb.  is  ^  cent. 

"  7G0  lbs.  is  ^^°  cents=$3.80,  duty  required. 

Examples.    (cvUi) 

(1)  What  is  tho  duty  on  7635  lbs.  of  tea,  valued  at  98500 
at  6  cents  per  lb.  ? 

(2)  Find  tlie  ad  valorpm  'duty  on  an  invoice  of  books 
which  cost  I17C0  at  5  per  cent. 

(3)  Find  the  Bpecific  duty  on  760  gallons  of  wine  worth 
$2150  at  GO  cents  per  gallon. 

(4)  Find  the  duty  on  8400  lbs.  of  Rnfjar  worth  7^^  cents  per 
lb. ;  the  specific  duty  being  ^  cent  per  lb.  and  the  ad  valorem 
duty  25  per  cent. 

(5)  Paid  $1002,50  duty  on  an  invoice  of  cotton  at  the  rate 
of  17^  per  cent. ;  what  was  the  value  of  the  cotton  ? 

STORAGE. 

192.  Storaor  is  ft  charge  made  by  a  person  who 
fltorcH  movable  property  or  goods  for  another.  It  is 
usually  reckoned  by  the  month  of  80  days  at  a  certain 
price  per  bushel,  cask,  box,  bale,  &c. 

The  owners  of  tlio  goods  pay  for  ]intting  tho  goods  in 
ftoro,  stowing  away,  and  tho  exponsos  of  delivery. 

When  goods  are  received  and  delivered  at  tho  jdoaaTire 
of  tho  consignor,  tlje  dues  for  storage  ore  usually  deter- 
mined by  au  average. 

Ex.  What  is  tlio  coat  of  storage,  at  In.  per 
bnshel  per  montli,  of  wheat  received  and  delivered  as 
per  following: 


I 
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Account  closed  October  2nd,  1877. 

ACCOTTNT  OF  STORAGE  pF  WhBAT,  RECEIVED   AND   DELIVEBED 

FOR  Account  of  John  Jones,  Toronto. 


Date. 

Ke- 

ceived. 

Deli- 
vered. 

Bal- 
ance. 

Days 

Products. 

1877. 
Julv    

2 
11 
16 
21 
10 
16 
20 

6 
10 
16 

200 

200 

50 

400 

100 

600 

60 

0 

200 

800 

100 

I 

20 
6 
6 
0 
6 
5 

17 

1800 

« 

150 

250 

« 

860 

2000 

i< 

800 

"450" 
60 

2000 

August   

400 

2500 

« 

250 

ti 

000 

September  

200 
100 

1000 

ti 

1600 

t« 

200 

1700 

* 

Bal.  on  hand  Oct.  2. 

1250 

1150 
100 

30)18000 

433^ 

1250 

1250 

433^  X  let.  =$4.33^. 
The  Btorage  of  200  bu.  for  9  days  -f  60  for  5  days,  +  400 
bu.  for  6  days,  +  100  bus.  for  20  days,  +  500  'bus.  for  5 
days,  -|-  5U  bus.  for  6  days,  -|-  200  bus.  for  5  days,  +  300 
bu.  for  6  days,  -|-  100  bu.  for  17  days,  is  the  same  as  the 
storage  of  loOOO  for  1  day,  or  of  433^  bu.  for  a  nioutb  of  80 
dayb.     The  storage  of  433  J  bu.  at  Ic.  per  busbel  is  $4.33J^. 

Examination  Papers. 
1. 

(1)  If  a  grocer's  potmd  weight  is  10  drams  too  light, 
find  his  gain  per  cent,  from  this  source  alone. 

(3)  If  a  debt  after  a  deduction  of  5  per  cent,  becomes  $228, 
what  should  it  have  become  if  a  deduction  01  0^  per  cent, 
had  bteu  made  ? 

(3)  Find  the  value  of  the  goods  imported  when  an  ad, 
valorem  duty  of  17^  per  cent,  produces  $037. 

(4)  The  population  of  a  city  has  increased  by  5975  persons 
between  1800  and  1870 ;  this  increase  is  12^  per  cent,  ol  the 
population  of  1870,     What  was  tlie  population  in  1860? 

(6)  lu  iSuO  tlie  population  of  a  towu  was  7600  ;  iu  1870 
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it  waa  found  to  be  9196.  If  the  increase  per  cent,  during 
the  first  decade  was  the  same  as  during  the  last,  what  was 
this  per  cent.  ? 

II. 

(1)  A,  after  paying  s.t  income  tax  of  1^  per  cent,  on  all 
his  salary  over  $400,  has  $1739.60  left.     Find  bis  salary. 

(2)  A  town  has  levied  a  tax  of  $7340,  which  sum  includes 
the  amount  voted  for  building  a  bridge  and  the  collector's 
fees,  at  3  per  cent.     What  was  expended  on  the  bridge  ? 

(8)  The  average  of  ten  results  was  17.5 ;  that  of  the  first 
three  was  16-25,  and  of  the  next  four  16*5  ;  the  eighth  was  3 
less  than  the  ninth,  and  4  less  than  the  tenth.  What  was 
the  tenth  ? 

(4)  The  gross  receipts  of  a  railway  company  in  a  certain 
year  are  apportioned  thus  :  40  pel  cent.,  to  pay  the  working 
expenses,  54  per  cent,  to  give  the  shareholders  a  dividend  at 
the  rate  of  3^  per  cent,  on  their  shares  ;  and  the  remainder, 
$42525,  is  reserved.  What  was  the  paid  up  capital  of  the 
company  ? 

(5)  A  can  do  6  per  cent,  of  a  piece  of  work  m  8  days  of 
10  hours  each  ;  B  can  do  7^  per  cent,  of  it  in  5  days  of  8 
hours  each.  Tf  both  men  work  together  and  the  whole  work 
be  worth  $85  ,  what  does  each  get  ? 

III. 

(1)  A  cargo  is  valued  at  $7905.45  ;  the  premium  of  insur- 
ance is  at  the  rate  of  6|  per  cent.,  policy  duty  ai  1  per  cent., 
and  commission  at  -^  per  cent ;  what  sum  must  oe  insured 
to  cover  the  cargo  and  the  expenses  of  insurance  ? 

(2)  Received,  and  delivered,  on  account  of  James  Smith, 
sundry  bales  of  cotton,  as  follows:  Received  Jan.  1,  1877, 
2810  bales;  Jan.  10,  120bnlP8  ;  Fob.  1,  800  bales;  Deliv.Tod 
Fob,  22,  1000  bales;  March  1,  600  bales;  April  8,400: 
April  10,  812  bales.  Roquirod  the  number  of  bales  remain- 
ing in  store  May  1,  and  the  cost  of  Btor.igo  up  to  that  date, 
at  the  rate  of  5  cents  a  bale  per  mouth. 

(8)  If  the  iiicroiise  in  the  number  of  male  and  female 
orimirinls  in  2}  per  cent.,  wliile  the  decrease  in  the  number 
of  mnlitH  aloiiu  is  li^  per  cent.,  and  the  inoroaso  in  the  num- 
ber iemaloH  is  10|  per  cent.;  compare  the  autocedeut  uum- 
berfl  of  male  and  female  prisonorH. 

(4)  A  penon  take*  a  railway  rot  urn-ticket  for  a  month, 
(»ayinr;  25  uer  oent.  more  fur  it  than  he  would  have  douc)  for 
a  ginKle  uflket.     At  tlio  end  of  the  month  be  obtauu  an  ex« 
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tension  of  time  for  a  week  by  paying  5  per  cent,  on  th© 
monthly  ticket.  The  whole  sum  paid  is  $10.60;  find  the 
price  of  the  single  ticket. 

(6)  The  paper  duty  was  l^d.  per  lb.,  and  the  weight  of  a 
certain  book  1^  lbs.  The  paper  manufacturerer  realized  10 
per  cent,  on  his  sale,  and  the  publisher  20  per  cent,  on  his 
outlay.  What  reduction  might  be  made  iu  the  price  of  the 
book  on  the  abolition  of  thw  paper  duty,  allowirig  to  each 
tradesman  the  same  rate  of  profit  as  before  ? 

IV. 

(1)  A  merchaut  bought  87  yards  2  qrs.  of  cloth  at  $4.87^ 
per  vard,  and  49  yards  2^  qrs.  of  silk,  at  9'6i  cents  per  yard. 
For  what  sum  must  the  whole  be  sold  to  make  a  profit  of 
88i  per  cent.  ' 

(2)  A  commission  merchant  is  to  sell  12000  lbs.  of  cotton, 
and  invest  the  proceeds  in  sugar,  retaining  1^  on  the  sale, 
and  the  same  on  the  purchase.  Cotton  selling  at  7  cents, 
and  sugar  at  5  cents  per  pound,  what  quantity  of  sugar  can 
the  merchant  buy  ? 

(3)  In  an  examination  of  750  candidates,  '22  on  the  whole 
do  well,  •84  barely  pass,  and  the  rest  fail ;  how  many  do 
well,  barely  pass,  and  fail,  respectively  ? 

(4)  Sold  grain  on  commission  at  5  per  cent. ;  invested  net 
proceeds  in  groceries  at  2  per  cent,  commission.  My  whole 
commission  was  $70.  What  was  the  value  of  the  grain  and 
groceries  ? 

(5)  A  commission  merchant  receives  125  bbls.  of  flour 
from  A,  150  bbls.  from  5,  225  bbls.  from  C ;  he  finds  on 
inspection  that  A.'s  is  10  per  cent,  better  than  B.'s,  and  C'a 
6A  per  cent,  better  than  A.'s;  he  sells  the  whole  lot  at  017 
per  barrel,  and  charges  4  per  cent,  commission.  How  much 
does  he  remit  to  each  ? 

V. 

(1)  A  broker  chai-ges  me  1^  per  centi  commission  for  pur- 
chasing some  uncurrent  bank  bills  at  25  per  cent,  discount ; 
of  these  bills,  three  of  $10  each,  and  one  of  $50  bei..  mo 
worthless  ;  I  dispose  of  the  remainder  at  par,  and  thus  make 
$520.     What  was  the  amount  of  bills  purchased  ? 

(2)  A  wholesale  merchant  sent  a  quantity  of  goods  into 
the  country  to  be  sold  by  auction,  on  a  commission  of  4A  per 
cent.  What  amount  of  goods  must  be  sold  that  his  agont 
may  buy  produce  with  the  avails  to  the  amount  of  $1910, 
after  retaining  a  commissiou  of  2  per  cent.? 
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(3)  A  factor  receives  $30056,  and  is  directed  to  purchase 
cotton  at  S28'.)  per  bale  ;  lie  is  to  receive  4  per  cent  commis- 
sion.    How  mauy  bales  does  be  buy  ? 

(4)  Sold  goods  to  a  certain  amount  on  &  commission  of  6 
per  cent.,  aud,  liaviui?  remitted  tbe  net  proceeds  to  the 
owner,  received  for  prom]it  payment  ^  per  cent.,  which 
amounted  to  §16.15.     What  was  the  amount  of  commission  ? 

(5)  A  man  obtained  an  insurance  for  life  at  the  asje  of  87, 
and  died  when  51  years  old.  The  policy  required  annual 
payments  durinEj  life,  at  §2.8074  per  §100,  aud  secured  to 
the  heirs  §1709.69  more  than  the  amount  of  all  the 
premiums  paid.    What  was  the  face  value  of  \,h.e  policy  ? 

XXVI.    Profit  and  Loss. 

193.  If  I  sell  for  $105  that  for  wliicli  I  gave  $100,  I 
gain  $5  cu  an  outlay  of  §100. 

If  I  sell  for  §95  that  for  which  I  gave  §100,  I  lose 
$5  on  au  outlay  of  $100. 

The  following  Examples  will  show  the  method  of 
solving  questions  relating  to  Profit  ami  Loss,  the  prin- 
ciiilos  laid  down  in  bection  xx  being  followed. 

Ex.  (1).  I  sell  for  §0  that  for  which  I  gave  §6. 
What  is  my  gain  per  cent.  ? 

On  an  outlay  of  §5  my  gain  is  $1 ; 
On  an  outlay  of  81  my  gain  is  §i  ; 
On  au  outlay  of  §100  my  gain  is  V-^  or  §20 ; 
.*.  I  gain  20  per  cent. 

Ex.  (2).  I  bought  some  goods  for  §17.  How  must  I  ] 
Bell  them  in  order  to  gain  17||  per  cent.  ? 

That  for  which  I  gave  §100  I  must  sell  for  §117i»  ; 

That  for  which  I  gave  §1  I  must  sell  for  §i^o°-77; 

That  for  which  I  gave  §17  I  must  sell  for  §)J^''-?^?L5J»  or  §20 

£z,  (8).   By  BeUing  goods  for  §7.20  1  made  u  profit 
of  20  pur  cout.     ^Vhat  did  I  give  fur  them  ? 
Tliut  which  I  Hold  for  §120  1  buu;{ht  for  §100. 
That  wLich  1  void  fur  §1 1  bought  for  §|J  ;> ; 

ThiitwhiohlM)ldfur§7.20lboughtfor§I:2.»-^,Uu  ur  «U. 
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Ex.  (4).  If  by  selling  coffee  at  Is.  Id.  per  lb.  I  lose 
5  per  cent.,  what  must  I  sell  it  at  to  gain  5  per  cent.  ? 

That,  which  I  sell  at  95rf..  I  bought  for  100^/. ; 

that,  which  I  sell  at  Id.,  I  bought  for  'a^f/. ; 

that,  which  I  sell  at  19(Z.  1  bought  for  ^^'Ji^^d.  or  20d. 
Having  thus  found  the  cnsf,  price,  we  proceed  thus : 

To  gain  5  per  cent, 

that,  for  which  I  gave  lOO/.,  I  wust  sell  for  105c?. 
that,  for  which  1  gave  Id.,  I  must  sell  for  {oE<^-i 
that,  for  which  I  gave  20i.,  I  must  sell  for  ^-^Jiilld.,  or  Is.  9d. 

°  .100 

Or  thus : 

In  the  first  case, 

that  which  costs  lOOd.  sells  for  O/SrZ. 
In  the  second  case, 

that  which  costs  100(/.,  sells  for  lOorf. ; 
.*.  that  which  sells  for  95d.  must  bring  105d. ; 
"  "       Id.  must  bnng  ^%^d. ; 

"       19rf.  must  bring -L»VL«-V., 
or  Is.  Od.jiifi  before. 

Ex.  (5).  A  quantity  of  tea  is  sold  for  83^  cents,  per 
pound,  the  gain  is  10  per  cent.,  and  the  total  gain  is 
$48.     What  is  the  quantity  of  the  tea  ? 

That  which  sells  for  8110  cost  SlOO  ; 

^0-83.V  X  100 

"    83.^cts."  s-'i^-^ — ; 

.♦.  the  cost  price  per  lb.  =  j  1  oi"$0-83^ ; 

.-.  the  gain  on  1  lb.         =  tV  ofSOSSJ. 

But,  the  gain  per  lb.  X  No.  of  lbs.  sold  =  total  gain, 

or  iV  of  SO  83f  X  No.  of  lbs.  sold  =  S48 ; 

XT  48 

No.oflbs.sold=.rr-^j.^^^3J, 

=-  633^. 
633|  lbs.  is,  therefore,  quantity  sold. 
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194.  When  tea,  spirits,  wine  and  such  commoditiee 
are  mixed  it  must  be  observed  that 

quantity  of  ingredients  =  quantity  of  mixture, 
cost  of  ingredienta  =  cost  of  mixture. 

Thus,  if  a  mixture  is  made  of  1  gallon  of  ale  at  8  cte. 
a  gallon,  3  at  15  cts.,  4  at  20  cts.,  and  12  at  7  cts. 

quantity  of  ingredients  =  { l-j-  3-f-  4+12)  galls,  or  20  galls.; 
cost  of  ingredients  =  (8+45480+84)  cts.,  or  *2.17. 

If  I  want  to  know  what  gain  per  cent.  I  shall  make 
by  selling  this  mixture  at  26  cts.  a  gallon,  I  reason 
thus: 

20  gall,  at  26  cts.  wiU  sell  for  $5.20  ; 
'    .-.  that  for  which  I  gave  $2.17,  I  sell  for  $5.20  ; 

.-.  $2.17  gains,  (85.20— $2.17),  $3.08; 

.♦.  $1  gains  $3 -Of  ; 

.-.  $100  gains$lo«--Ai03,  or  $139^8. 
.♦.  I  gain  $189.68  per  cent. 

195.  In  solving  questions  on  Profit  and  Loss  the 
student  must  be  very  careful  to  notice  wiiether  the  gain 
is  calculated  on  tlie  seUing  price  or  cost  price.  Thus, 
it  is  sometimes  said  that  a  retailer's  profit  is  25  per 
cent,  meaning  that  he  gave  75  cents  for  an  aiticle  which 
he  sells  for  $1.  His  profit,  in  this  case,  is  S3J^  per 
cent,  on  his  outlay.  Care  must,  therefore,  be  taken 
to  express  distinctly  which  is  meant.  The  profit 
on  a  single  transaction  or  sot  of  transactions  by  no 
means  represents  a  net  profit,  as  it  is  not  charged  with 
a  variety  of  expenses  wliich  belong  to  the  business  in 
general  rather  than  to  tlie  set  of  transactions  in  question. 

Ex.  If  100  articles  of  a  givei;  kind  can  be  made  in  a 
week  out  of  $40  worth  uf  raw  materials,  cost  of  labour 
fto.  being  $10,  fixed  charges  for  rent  &c.  being  $250  a 
year,  find  (1)  the  cost  price  of  eacii  article,  (2)  the 
invoice  price  in  order  that  a  profit  of  80  per  cent,  on  the 
cost  price  may  bo  realized,  the  following  allowances  be- 
ing necoasary,  viz.,  10  per  cent,  commission  to  agents 
on  money  received  for  sales,  and  12  per  cent,  for  bad 
debts,  and  (B)  the  amount  of  profit  in  a  year. 
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(1 )  The  fixed  charges  must  be  referred  to  the  same  unit 
of  time  fis  the  rest  of  the  estimate,  viz. :  1  week  =  $  Vs*  = 
«»  7T  • 

Cost  ot  100  articles  =  850  +  $\^  =  $54-8077  ; 
.'.  cost  of  J  article  =  $0-548077. 

(2)  The  profit  on  capital  may  be  regarded  as  part  of  the 
cost  of  production.  It  would  be  so,  in  fact,  if  the  money 
were  borrowed  at  30  per  cent,  interest.     30  per  cent,  added 

to  $-648077  gives  9 ^-^ . 

Again,  the  commission  is  paid  on  the  money  actually 
received  ;  to  provide  for  it,  we  must  take  the  'j'  of 

Al80X-g48077,  or  ftlOX  130X848077. 
*  loo  »X100 

Next :  12  per  cent,  on  bad  debts  means  that  12  do  not 
pay  tor  88  who  do.  To  provide  for  it,  we  take  '//  of  the 
selling  price.     The  invoice  price  will,  therefore,  be 

^100X10X130X-548077       ^^  ^.ggg 
^  88X9X100  '  ^ 

(8)  To  find  the  profit  we  must  take  -^  of  the  cost  price, 
•nd  multiply  by  100  X  52. 

Annual  profit  =  $3ox  loox  a2x-»48077   ^  ^^^ 

Examples  (oiz) 

(1)  If  I  buy  an  article  for  $3.20  and  sell  it  for  $4,  what  is 
my  gain  gain  per  cent.  ? 

(2)  If  I  sell  goods  for  $2240  and  gain  12  per  cent.,  what 
was  the  cost  price  ? 

(3)  If  375  yards  of  silk  be  sold  for  $1960,  and  20  per  cent, 
profit  be  made,  what  did  it  cost  per  yard  ? 

(4)  If,  by  selling  wine  at  17s.  5d.  a  gallon,  I  lose  5  per 
cent.,  at  what  price  must  I  sell  it  to  gain  15  per  cent.  ? 

(5)  If,  by  seUing  goods  for  $544,  I  lose  16  per  cent. ,  how 
much  por  cent,  should  I  have  lost  or  gained,  if  I  had  sold 
them  for  $67*2. 

(6)  The  manufacturer  will  supply  a  certain  article  at  l|d.; 
if  a  tradesman  charge  2(i.,  what  profit  por  cent,  will  he 
make  ? 

(7)  A  tradesman's  prices  are  20  per  cent  above  cost  price. 
If  he  allow  a  customer  10  per  cent,  on  his  bill,  what  profit 
does  he  make  ? 

<8)  A  tradesman's  prices  are  25  per  cent,  above  cost  price. 
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If  he  allow  a  onRtomer  12  per  cent,  on  his  bill,  what  profit 
does  he  make  ? 

(9)  A  man  bnys  pfoods  at  £23.  6s.  5d.,  and  sells  them  at 
;£22.  2$.  l^rf.     How  much  does  be  lose  per  cent.  ? 

(10)  A  man  buys  goods  at  £15.  6s.  M.,  and  sells  them 
again  at  £11.  15».  Ojrf.     How  muclx  does  he  lose  per  cent.  ? 

(11)  A  man  buys  goods  at  the  rate  of  $96  per  cwt.,  and 
sells  2  tons  14  cwt.  8  qr.  12  lb.  for  $0000.  How  mnch  has 
he  gained  or  lost  per  cent,  on  his  outlay  ? 

(12)  If  8  per  cent,  be  gained  by  selling  a  piece  of  ground 
for  84125.60,  what  would  be  gained  per  cent,  by  seUing  it  for 
$4202  ? 

fl3)  If  3  per  cent,  more  be  eained  by  selhng  a  horse  for 
$.333  than  by  selling  him  for  $324,  what  must  his  original 
price  have  been  ? 

(14)  A  grocer  mixes  12  lb.  of  tea  at  2s.  dhd.  per  lb.  with  4 
lb.  at  Ss.  2\d.  At  what  price  must  he  sell  the  mixture  so  as 
to  gain  33  i  per  cent,  upon  his  outlay  ? 

(15)  How  many  pounds  of  tobacco  at  $1.05  a  ponnd  must 
a  tobacconist  mix  with  4  lb.  at  $1.30,  that  he  may  sell  the 
mixture  at  $1.50|  per  pound,  and  gain  83^  per  cent,  upon 
his  outlay  ? 

(16)  A  spirit  merchant  buys  80  gallons  of  whiskey  at  $8.60 
per  gallon,  and  180  gallons  more  at  $3.00  per  gallon,  i  fid 
mixes  them.  At  what  price  must  he  sell  the  mixture  to  ^aia 
8i  per  cent,  upon  his  outlay  ? 

(17)  I  mix  80  gallons  of  gin  at  $3.10  per  gallon  with  96 
gallons  at  f3.41i(,  and  sell  the  mixture  so  as  to  gain  10  per 
eent.     At  what  price  per  gallon  do  I  sell  it  ? 

(18)  A  grocer  buys  two  sorts  of  tea  at  55  cents  and  61 1 
cents  per  lb.  respoctivoly.  He  mixes  thnni  so  as  to  liavo  8 
lb.  of  the  dearor  (or  every  1  lb.  of  the  cheaper  sort,  and  sells 
the  mixture  at  80  conts  per  lb.    What  does  he  gain  per  cent.  ? 

XXVII.  stocks  and  Shares. 

196.  Tlio  Oovonimont  of  a  country,  tlio  anthnrities 
of  a  city,  Ac,  often  find  it  necessary  to  borrow  money 
to  carry  on  public  works,  <tc.  A  loan  is  tlum  con- 
tracted and  the  borrower  pledpjos  the  credit  oi  tlie  coun- 
try, city,  /CO.,  to  pay  a  fixed  rato  of  interest  on  tlie  sum 
borrowed  until  tlie  debt  is  paid  oil. 

Tb«  term  btook  is  applied  to  any  rooh  pfnvnmmoTit 
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loan.     It  also  denotes  the  capital  of  a  joint-stock  com- 

pauy. 

Banks,  Eailway  Companies,  and  others,  have  tlieir 
capital  divided  iuto  sharen  of  so  many  dollars  each, 
usually  $50  or  $100. 

The  price  of  stock  is  always  quoted  at  so  many  dol- 
lars lor  $100  stock.  Thus  when  we  read  that  the  stock 
of  the  Toronto  Bank  is  at  155  it  means  that  $155  of 
money  wiU  purchase  $100  stock  in  that  bank. 

The  price  of  stock  is  always  fluctuating  owing  to  a 
change  in  the  value  of  money,  i.  e.,  at  times  money  is 
scarce  and  consequently  in  large  demand,  and  hence 
the  rate  of  interest  Avill  be  high  ;  at  other  times  it  is 
plentiful  and  therefore  cheap.  Thus  if  A  has  money 
to  loan  and  can  get  8  jier  cent,  for  it  he  will  not  invest 
it  in  the  Dominion  stock,  whitsh  pays  G  per  cent.,  un- 
less tlie  1  alter  is  so  cheap  that  he  can  make  8  per  cent, 
i.  e.,  unless  he  can  buy  it  at  75.  Hence  if  B  wished  to 
sell  Dominion  6  per  cent,  stock  he  would  have  to  sell  it 
at  a  discount. 

Again,  if  money  could  only  be  loaned  at  5  per  cent., 
B  would  be  able  to  sell  $100  of  such  stock  for  more 
than  iJjlOO  money,  in  this  case  he  would  sell  at  a  Pre- 
miurn.  Among  the  other  causes  which  determine  the 
value  of  stock,  we  may  mention  its  desirability  as  a  safe 
investment,  commercial  and  pohtical  changes  at  home 
and  abroad,  etc. 

197.  Stock  is  at  Par  when  it  sells  for  its  nominal 
value,  as,  when  $100  stock  sells  for  $100  money. 

It  is  at  a  Premium  when  it  sells  for  more  than  its 
nomhud  value.  Thus,  when  $100  stock  sehs  lor  $109 
money  it  is  at  a  Fremium  of  9  per  cent.  It  is  at  a  Dis- 
count when  it  sells  at  less  than  its  nominal  value. 
Thus,  when  $100  stock  sells  for  $85  money,  it  is  at  a 
diicouitt  of  15  per  cent. 

The  purchase  and  sale  of  stocks  are  usually  effected 
by  means  of  a  stock-broker,  who  is  paid  a  certain  per- 
centage on   aU  stock  that   passes  tiu'ough  his  hands. 
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Thus,  if  stock  is  at  92|  and  the  broker  charge  ^  per 
cent.,  the  buyer  will  have  to  pay  $93,  (§92^  +  $i)  for 
6100  stock,  and  the  seller  would  receive  |92  ($92^  — 
$^)  for  it. 

198.  Stock  is  often  named  from  the  interest  which  is 
paid  to  the  owners  of  the  stock.  Thus,  the  Dominion 
Government  stock,  paying  interest  at  the  rate  of  6  per 
cent.,  is  spoken  of  as  the  Dominion  6  per  cents.,  or 
Dominion  6's. 

Consols  are  a  part  of  the  national  debt  of  Great  Brit- 
ain, so  called  from  the  Consolidation  of  the  stock  of 
various  annuities  into  a  joint  3  per  cent,  stock. 

The  National  Debt  ot  Great  Britain,  which  now 
amounts  to  about  773  millions,  has  been  incurred  by 
loans  made  to  the  State  by  individuals.  Interest  is  paid 
upon  the  main  part  of  this  debt  at  the  rate  of  3  per  cent. 
The  names  of  the  persons,  who  have  a  claim  on  the 
nation  for  such  interest,  are  registered  in  books  kept  by 
the  Bank  of  England  on  behalf  of  the  Government. 
Such  persons  are  called  Fuudholders :  the  debt  itself  is 
often  called  The  Funds  >  and  the  interest,  which  is  pay- 
able half-yearly,  is  called  Dividends. 

Suppose  4  to  be  a  Fundi  lolder  in  that  particular  part 
of  the  National  Debt  called  The  Three  /^r  Cent.  ConsoU, 
and  suppose  tlie  amount  of  the  debt,  which  ho  is  ack- 
nowledged by  the  Register  to  hold,  to  bo  £5000,  he  is 
then  said  to  hold  £5000  stock.  A  cannot  demand  the 
payment  of  6000  sovereigns,  or  any  buialler  sum,  from 
the  Goveilimeut,  as  a  redemption  of  the  debt,  but  the 
Government  undertakes  to  i)ay  him  (or  any  one  to  whom 
he  may  assign  his  claim)  75  sovorcigns,  every  half-year, 
that  being  the  amount  of  interest  on  £5000  for  half  a 
year  at  8  per  oont. 

Now  Bupposo  i4  to  be  desirous  of  selling  his  claim  to 
li.  The  value  of  the  claim  does  not  vary  much  from 
time  to  time  in  the  case  before  us,  for  England  iH  known 
to  be  wiUing  and  is  aoknowludgod  to  be  able  to  i)ay  tlie 
interest  on  her  debt,  and  the  security  of  the  claim  maken 
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the  Fundholder  satisfied  with  a  low  rate  of  interest, 
punctually  paid  and  easily  obtained.  The  value  of  JBIOO 
Stock  in  Consols  is  at  the  present  time  (July  12,  1877) 
92|,  that  is,  A  can  obtain  £92|  for  each  jeiOO  Stock  that 
he  holds,  and  B  on  the  payment  of  50  x  £92|,  or 
£4618.  15s.  can  have  the  £5000  Stock,  now  held  by  A, 
transferred  to  him. 

A's  name  is  then  removed  from  the  Register,  and  B'a 
name  is  inserted  in  it,  and  the  process  is  called  a  Trans- 
fer.  A  is  said  to  sdl  (mt  of  the  Funds  and  B  is  said 
to  invest  in  them. 

199.  United  States  securities  are  of  two  kinds  :  Notes 
and  Bonds. 

United  States  6's,  5-20  are  bonds  bearing  interest  at 
6  per  cent.,  and  payable  in  20  years,  but  may  be  paid 
in  5  years,  if  the  Government  choose.  When  it  is 
necessary  to  distinguish  different  issues  of  bonds  bear- 
ing the  same  rate  of  interest,  the  year  at  which  they 
becomo  due  is  mentioned  ;  tlius  U.  S.  6's,  6-20  of  J84  ; 
U.  S.  6's,  5-20  of  '85. 

Notes  are  of  two  kinds. 

First,  those  payable  on  demand,  without  interest, 
known  as  United  States  Legal-tender  Notes,  or  "  Green 
Backs." 

Second.  Treasury  notes  payable  at  a  specified  time, 
with  interest.  Of  this  kind  are  notes  bearing  interest 
at  7^  per  cent.,  and  known  as  7-80's.  These  have  all 
been  redeemed. 

200.  Currency  is  a  term  used  in  commercial  lan- 
guage. 

First.  To  denote  the  aggregate  of  -Specie,  Bills  of 
Exchange,  Bank  Bills,  Treasury  Notes,  and  other  sub- 
stitutes lor  money  employed  in  buying,  selling,  and 
cai'rying  on  exchange  of  commodities  between  vaiious 
countries. 

Second.  To  denote  whatever  circulating  medium  is 
ased  in  any  country  as  a  substitute  for  the  goverumen* 
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staaidard.  It  sometimes  happens  that  the  paper  cur- 
rency of  a  country  becomes  depreciated  in  value,  as  is 
the  case  at  the  present  time  in  the  United  Btates.  Thus 
when  we  read  in  Stock  quotations  of  American  currency 
buying  at  94^  and  selling  at  9o|,  it  is  meant  that  a 
broker  would  give  $94  J  gold  for  $100  of  paper  currency, 
and  that  he  would  sell  $100  of  jmper  currency  for  $95^ 
gold.  Also  when  we  read  that  gold  is  105^,  it  is  meant 
that  the  paper  currency  is  taken  as  the  standard  for  the 
time  being,  and  §106^  of  such  currency  would  be  given 
for  $100  gold. 

201.  In  Canada  the  hability  on  all  Banks  Stocks  is 
limited  to  double  the  amount  of  the  subscribed  capital. 
On  all  other  stocks  the  hability  of  shareholders  is  strict- 
ly limited  to  the  amount  of  the  subscribed  capital. 

When  all  the  Capital  of  a  Company  has  been  paid  up, 
it  is  often  changed  from  Shares  to  Stock,  because  in  the 
case  of  Stock,  transactions  can  be  carried  on  with 
reference  to  any  portions  of  it,  whereas  in  the  case  of 
Shares,  fractional  parts  of  those  Shares  cannot  be 
translcn'ed. 

Three  points  must  now  be  clearly  marked  : 

^1)  "We  shall  know  the  amount  of  money  received  by 
A  for  auy  given  amount  of  stock,  if  we  know  the  price  of 
the  stock  at  the  time  of  sale. 

^2)  We  shall  know  how  much  stock  can  be  bought  by 
B  lor  auy  given  amount  of  money,  if  we  know  the  price 
of  the  stock  at  tlio  time  of  sale. 

(tt)  We  shall  know  the  amount  of  income  received  by 
A  (and  subsequeutly  by  li)  on  any  given  amouut  of 
stock,  if  we  know  the  rate  of  interest  payable  on  tlio 
stock  ;  the  income  dcx)Oudiug  in  no  way  on  the  price  of 
the  stock. 

These  tlirce  cases  we  now  proceed  to  illustrate  : 

Ex.  (1).  What  is  tho  vtUud  of  |2600  stock  in  the 
DoomuoQ  6's  at  Utti  ? 
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The  value  of  $100    stock  is  $98.25  ; 
"  $1        stock  is  $ 

$2500  stock  is  $ 


$1        stock  is  $■  J  g'y  ; 


2ftoox9«.ga 

100 

$2456.25. 


Ex.  (2).  How  much  stock  can  be  purchased  at  92^ 
for  $740. 

Foi-  S92.50  I  can  piu-chase  $100  stock  ; 

for  81  "        sV.'Vo ; 

for  $740  "  a^'^'*-'*^'/-",  or  $800  stock. 

Ex.  (3).  What  annual  income  is  derived  from  invest- 
ing $3920  in  the  G  per  cents,  at  98 ; 

.*.  $98      gives  an  income  of  $6  ; 
.*.  $1        gives  an  income  of  $5"^  ; 

.-.  $3920  gives  an  uicome  of  $^~f^*',  or  $240. 

Ex.  (4).  What  sum  must  be  invested  in  the  Dominion 
6's  at  95  so  that  I  may  have  an  annual  income  of 
$1200? 

Since  $6  is  got  from  investing  $95  ; 
.*.  $1  is  got  from  investing  $'/  ; 
.-.  $1200  is  got  from  investing  $'-"^^"^,  or  $19000.  ' 

Ex.  (5).  What  annual  income  is  derived  from  $3550 
stock  in  the  U.S.  5's,  10-40  ? 
Income  on  $100    stock  is  $5. 
$1  "        $ToTr 

"       $3550      "         $^^Yi;^,  or  $177.50. 
This  is  merely  a  case  of  finding  the  Interest,  where 
the  stock  is  the  Principal. 

Ex.  (G).  Bought  stock  in  the  Bank  of  Commerce  at 
120.     The  last  dividend  was  at  8  per  cent. ;  what  per 
cent,  did  I  make  on  the  investment  ? 
$120  gives  an  income  of  $8 ; 


.-.  $100  "  $ -^v''  o'^  ^^l 

.'.  the  per  cent,  required  is  6J. 
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Ex.  (7).  When  stock  is  at  84,  how  much  stock  must 
be  sold  to  raise  §462  ? 

Since  $84  is  got  from  selling  $100  stock; 
.:    n  »  eVi*^  stock; 

or  $550  stock. 

Ex.  (8).  What  is  the  price  of  Outario  Bank  stock 
wheu  §6000  stock  produces  $5880  ? 

Sinoe  $6000  stock  is  worth  $5880  ; 

<6 1  i  >  «  5  ?  8  a  . 

.    .        ^A  WU  0  U  0   > 

.-.    $100  ••  »— |-o-^'f-or$98. 

.*.  the  stock  was  selling  at  98. 

Ex.  (9).  By  investing  in  the  Dominion  6's  I  make  6^ 
per  cent.  ;  what  was  the  selling  price  of  this  stock  ? 
Since  $6.50  is  got  from  investing  $100; 
.••    $1  "  $  '  " "  : 

...  ee  •'  ^'lii^ormA. 

.'.  the  selling  price  was  $92-iV. 

Ex.  (10).  Which  is  the  more  advantageous  stock  to 
invest  in,  6  per  cents,  at  95,  or  5  per  cents,  at  87i,  and 
how  much  per  cent,  is  it  hotter  ? 

Income  for  $95  in  the  6  jKir  cents,  is  36 ; 

.*.  Income  for  $1  in  the  6  per  cents,  is  ^^'if. 

Income  for  81  in  the  6  per  cents  is  $-^)j  or  3iW' 

We  have  now  to  compare  the  fractionK  o^  and  iVs- 

Ucdiiccd  to  a  common  denominator  those  become  'jViV 
and  .A"iV. 

.•.  Income  for  $1  in  tlio  G  por  cents  is  (^^^'u  -  Vl'A )  "f  * 
81  better  than  in  the  5  \)vv  cents. 

.-,  Income  for  8100  in  tlio  C  per  cents  is  100  X  ('AVir  — 
a*iVff  t)f  tt  81  better  than  in  the  6  per  <;ent8. 

Now  100  X  ('AVb  -  AVs)  =  -91. ..per  cent,  required. 

Ex.  (11).  A  person  transfers  i;50()0  stock  from  a  8 
per  cent,  stock  at  72,  and  invests  tlio  proceeds  in  a  4 
por  cout  stock  at  90  Find  the  dilTorouco  in  his  in- 
come. 
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First,  he  seUs  £5000  stock  at  72,  and  gets  £(72x50)  or 
£8600. 

Then  he  invests  £3600  in  the  4  per  cent,  stock  at  90,  and 
buys  £^6_oqxioo  gtocij  or  £4000  stock. 

•'  90 

Now  his  first  income  on  the  £5000  stock  was  £l^M21», 

or  £150. 

And  his  lecond  income  on  the  £4000  stock  is  £12^-^, 

or  £160 ; 
.*.  he  increases  his  income  by  £10. 

Ex.  (12).  A  person  invests  £1075.  lOs.  in  Consols 
when  they  are  at  89^,  and  sells  out  when  they  are  at 
93| ;  what  is  his  gain,  brokerage  at  ^  per  cent,  on  each 
transaction. 

Here  an    annuity    which    costs   £(89i+J)    is    sold    for 

£(931-*); 

.-.  on  £89^  the  gain   is  £8| ; 

.*.  on   £1      the  gain  is  £gns.  or  £,^  ; 

.-.  on  £1075  105.  the  gain  is  £1075.  6  x  ^^,  or  £48.  10». 

Ex.  (13).  A  person  invested  in  Bank  stock  at  89| 
and  sold  out  at  108 J,  and  cleared  $397.50  ;  how  much 
did  he  invest,  brokerage  being  \  per  cent,  on  each  tran- 
saction ? 

Here  what  cost  $90  is  sold  for  $103:^ ; 

.'.  he  gained  $13.25  by  investing  $90  ; 

.*.  he  gained  $1  by  investing  $i-f;2  ^  » 

.-.  he  gained  $397.50  by  investing  $--"^:^'l?°,  or  82700. 

Ex.  (14).  A  person  having  to  pay  $3606^  two  years 
hence,  mvested  a  certain  sum  in  the  Toronto  6  per  cent, 
city  bonds  to  accumulate  interest  until  the  debt  be  paid, 
and  also  an  equal  sum  next  year  ;  supposing  the  invest- 
ments to  be  made  when  the  stock  was  at  99,  and  the 
first  year's  interest  also  invested  in  stock,  and  the  price 
to  remain  the  same,  what  must  be  the  sum  invested  on 
each  occasion  that  there  may  be  just  sufficient  to  pay 
the  debt  at  the  proper  time  ? 
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Eveiy  $99  invested  will  give  §6  interest; 

/.  eveiy  $1  invested  will  give  ^j'j  ■i'^torest. 

.-.  S  sum  invested  will  give  $  Biini  x  o*o  interest. 

Now  §  sum  X  ^%  invested  will  give  §  sum  x  ^%  X  ^\ 
interest. 

Hence  at  the  end  of  the  second  year  there  were  on  hand 
the  two  sums  invested. 

Two  years'  interest  on  the  first  investment  =  2  x  sum  x 

8 
JO' 

One  year's  interest  on  the  second  investment  =  sum  X 
»»» 
And  the  interest  on  the  fii*st  year's  interest  =  sum  x  A 

X    00* 

Or  2   sums  +  3  X  sum  X  A  +  ^um  X  ,"o   ^  A  to  lueet 

.-.  (2  +  iJ  +  j3oi)  sum  =  $3G06A  ; 

3006  3I 
.-.  Bum  =  §^.YTvr=  $1050. 

us  I'O 

Examples  (ex). 
Find  the  value  of 

(1)  S7G45  stock  ill  the  6  per  cents,  at  93. 

(2)  $'JoOO  stock  in  the  5  per  cents,  at  80. 

(3)  $7050  stock  in  the  7  per  cents,  at  IIS.J. 

(4)  ^3850  stock  in  the  3  per  cents,  at  92. 

(6)  Xi572  10a.  stock  in  the  3  i)er  cents,  at  dl^. 

How  much  utock  will 

(6)  $8400  buy  ia  the  4  per  tout«.  at  Ij  ? 

(7)  88757.50  buy  ia  the  8  per  oouts.  at  126^? 

(8)  $994.50  buy  in  the  7  per  cents,  nt  117  ? 

(9)  i)2iy9  buy  in  the  3  per  cents,  at  9U'<' 
(10;  -£5527  lOi.  buy  in  the  3  per  cunLs.  at  92^  t 

What  iuuume  is  got  from  invostiiig 

(11)  $984.25  in  the  0  i>or  ccntb.  ut  101  ? 

(12)  $4147  in  4  per  cent,  stock  nt  72^  V 
(18)  $0720  in  5^  per  cent.  Htuck  at  90? 

(14)  $3725  in  3  per  cent.  Btock  at  711  ? 

(15)  i'8475  10«.  ill  8  pur  cvnt.  tttock  u(  UJ^  7 


STOCKS    AND    SHARKS.  218 

What  amount  of  stock  must  be  sold 

(16)  In  the  8  per  cents,  at  125  to  produce  $750  ? 

(17)  In  the  Dominion  5'8  at  92^  to  produce  §029? 

(18)  In  the  6  per  cents,  at  101  to  produce  $959.60 

(19)  In  the  7^  per  cents,  at  128  to  produce  $4096? 
What  per  cent,  is  made  by  investing  in  the 

(20)  8  per  cents,  at  120? 

(21)  5  per  cents,  at  95  ? 

(22)  6  per  cents,  at  104  ? 

(23)  3i  per  cents,  at  75  ? 

When  Greenbacks  are  at 

(24)  90,  what  is  the  price  of  gold  ? 

(25)  92i,  what  ia  the  price  of  gold  ? 

(26)  84,  what  is  the  price  of  gold  ? 

When  gold  is  at  a  premium  of 

(27)  10  per  cent.,  what  are  "  Greenbacks  "  quoted  at  ? 

(28)  25  per  cent.,  what  are  "Greenbacks  "  quoted  at? 

(29)  14  per  cent.,  what  is  $57UU  of  American  Currency 
worth  ? 

What  sum  must  be  invested  in  the 

(30)  8  per  cents.,  at  120  so  as  to  produce  an  income  of 
8640. 

(31)  6  per  cents.,  at  90  so  as  to  produce  an  income  of 
$3750  ? 

(32)  4J  Iper  oonts.,  at  67  so  as  to  produce  an  income  of 
$2790. 

What  is  the  selling  price  of  stock  when 

(33)  $550  stock  in  the  6  per  cents,  produce  $558.25  ? 
-  (34)  $7840  stock  in  the  4  per  cents,  produce  $0064  ? 

(35)  £840  stock  in  the  3  per  cents,  produce  £773.  17».  ? 

(36)  What  must  I  pay  for  U.  S.  10-40's  ( Interest  at  5  %) 
that  my  investment  may  yield  6  per  cent  ? 

(87)  Which  is  the  better  investment,  the  buying  of  9  per 
cent,  stocks  at  25  per  cent,  advance,  or  0  per  cent,  stocks  at 
26  per  cent,  discount,  and  how  much  per  cent,  better  ? 

(38)  The  dififei-ence  between  the  incomes  derived  from  in- 
vestinij  a  certain  sum  in  6  per  oe  nt.  atook  at  126.  and  in  9 
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per  cent,  stock  at  210,  is  wg22.  10«.    What  is  the  amoant  in- 
vested ? 

(39)  I  sell  out  of  the  8  per  cents,  at  96,  and  invest  tiie 
proceeds  in  Uailway  5  per  cent,  stock  at  par ;  find  by  how 
much  per  cent,  my  income  is  increased. 

(40)  If  a  8^  per  cent,  stock  be  at  91,  how  much  must  1 
invest  in  it,  so  as  to  have  a  yearly  income  of  £952,  after  pay- 
ing Id  in  the  pound  income-tax  ? 

(41)  By  selling  out  £4500  in  the  India  6  per  cent,  stock  at 
112|,  and  investing  the  proceeds  in  Egyptian  7  per  cent. 
Btock,  a  person  finds  his  income  increased  by  £168.  16». 
What  is  the  price  of  the  latter  stock  ? 

(42)  Find  the  alteration  in  income  occasioned  by  shifting 
£8200  stock  from  the  3  per  cents,  at  86|,  to  4  per  cent,  stock 
at  114| :  the  brokerage  being  ^  per  cent. 

(43)  A  owns  a  farm  which  rents  for  $411.45  per  annum. 
If  he  sell  the  fama  for  |8229,  and  invest  the  proceeds  in  U. 
S.  6*8,  5-20's  of  84,  at  105,  paying  ^  per  cent,  brokerage,  will 
his  yearly  income  be  increased  or  dinoLlnished,  and  how 
much  ? 

(44)  Through  a  broker  I  invested  a  certain  sum  of  money 
in  U.S.  6's,  6-20  at  107^,  and  twice  as  much  in  U.S.  S's 
10-40  at  98^,  brokerage  in  each  case  ^  per  cent.  My  in- 
come from  both  investments  was  $1671.  How  much  did  I 
invest  in  each  kind  of  stock  ? 

(45)  A  purchased  goods  for  which  he  was  to  pay  S7000  in 
currency,  or  $5500  in  gold.  "Will  he  gain  or  lose  by  accept- 
ing the  latter  proposal,  gold  being  at  125,  and  how  much  ? 

(46)  I  invest  in  tho  8  per  cents,  at  92.  They  fall  to  86, 
and  I  sell  out  and  obtain  a  safe  investment  paying  5  per 
cent.,  but  not  subjoct  to  fluctuation  of  value.  How  long 
xnuHt  I  bold  it  before  I  shall  make  a  profit  by  the  change, 
in  case  8  per  cents  rose  to  tlieir  former  value  ? 

(47)  I  own  94000  Montreal  Bank  stock  paying  an  annual 
dividend  of  14  per  cent.  I  sell  at  180  and  invest  in  Toronto 
Gas  Company  stock  at  126  and  receive  an  annual  dividend 
of  9  per  cent.  What  change  is  made  in  my  income,  broker- 
Ag»  being  |  %  and  |  %  on  the  respective  transactions? 

(48)  A  person  bought  stock  at  96^,  and  after  receiving  the 
half  yearly  dividoml  at  the  rate  ol'  7  percent,  per  annum, 
•old  out  at  92|  and  made  a  profit  of  887.60.  How  much 
■took  did  be  buy  ? 

14.9)  Wbetlior  is  it  better  to  invent  in  the  6  per  cents  at 
Q8|,  or  in  kha  6  per  cents  at  B6,  brokerage  being  \  per  oent.T 
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(50)  What  sum  must  a  man  invest  in  the  Dominion  6*8  at 
101  in  order  to  have  a  clear  income  of  $1775.50,  after  pay- 
ing an  income  tax  of  1}  cents  on  the  dollar  on  all  over 
$400? 

(51)  A  gentleman  has  been  receiving  12  per  cent,  on  hie 
capital  in  Canada.  He  goes  to  England  to  reside,  and  in- 
vests it  in  the  3  per  cents,  at  94|-,  and  his  iacome  in  England 
is  £2400.  What  was  his  income  in  Canada,  &  being  equal 
to  $4.86§  ? 

(52)  By  selling  out  ^64500  in  the  India  Five  per  Cent. 
Stock  at  112^,  and  investing  the  proceeds  in  Egyptian  Seven 
per  Cent.  Stock,  A  finds  his  income  increased  by  i6168.  16«. 
What  was  the  price  of  the  latter  stock,  brokerage  on  each 
transaction  being  \  per  cent.  ? 

(53)  The  6  per"  cents,  are  at  91^  and  the  7  per  cents,  at 
102.  A  person  has  a  sum  of  money  to  invest  which  will  give 
him  $3500  more  of  the  former  stock  than  of  the  latter.  Find 
the  difference  of  income  he  could  obtain  by  investing  in  the 
two  stocks. 

(54)  One  company  guarantees  to  pay  6  per  cent,  on  shares 
of  ^100  each  ;  another  guarantees  at  the  rate  of  4|  per  cent, 
on  Khares  of  $30  each  ;  the  price  of  the  former  is  124^,  and 
of  the  latter  ^34  each  ;  compare  the  rates  of  interest  which 
the  shares  return  to  the  purchasers. 

(55)  The  present  income  of  a  railway  company  would 
justify  a  dividend  of  3|  per  cent.,  if  there  were  no  preference 
shares ;  but  as  $1200000  of  the  stock  consists  of  such  shares, 
wh'ch  are  guaranteed  6  per  cent,  per  annum,  the  ordinary 
shareholders  receive  only  3  per  cent.  What  is  the  whole 
amount  of  stock  ? 

(56)  Received  from  my  correspondent  in  New  York 
$6150  U.S.  currency,  with  instructions  to  deduct  my  com- 
mission at  2|  per  cent.,  and  invest  the  remainder  in  Cana- 
dian Tweeds  worth  $1.03.V  per  yard.  How  many  yards 
should  I  send  him,  gold  being  quoted  at  115  ? 

Examination  Papers. 

I. 

(1)  In  a  sale  of  goods  for  $728  there  is  a  loss  of  9  per 
cent, ;  for  what  must  3  times  the  quantity  be  sold  in  order 
to  gain  7  per  cent.  ? 

(2)  If  20  per  cent,  be  gained  by  seUing  an  article  for  $2.10; 
what  is  the  gain  or  loss  per  cent,  when  it  is  sold  for  $1.60  ? 
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(3)  A  grocer  had  160  lbs.  of  tea,  of  which  he  ■old  60  \hh, 
at  $1.80  per  ponnd,  and  fonnd  he  was  gaiu' jjej  only  7i  per 
cent.,  but  he  wished  to  gain  10  per  cent,  on  the  who-e.  At 
what  rate  must  the  remaining  lOO  lbs.  be  sold  that  he  may 
attain  his  wishes? 

(4)  A  tradesman  adds  85  per  cent,  to  the  cost  price  of  his 
goodi,  and  gives  his  customers  a  reduction  of  10  per  cent,  on 
their  bills  ;  what  profit  does  he  make  ? 

(5)  A  bill  of  $2520  due  a  year  hence  can  be  taken  up  now 
at  5  per  cent,  discount.  Supposing  a  tradesman  can  employ 
his  capital  so  as  to  obtain  interest  at  the  end  of  erery  quarter 
at  the  rate  of  4i  per  cent,  per  annum,  had  he  better  so 
employ  it  or  take  up  the  bill ;  and  what  will  be  the  diflference 
to  him? 

II. 

(1)  A  tradesman  marks  bis  goods  with  two  prices,  one 
for  ready  money,  and  the  other  for  one  year's  credit,  allow- 
ing discount  at  6  per  cent.  If  the  credit  price  be  marked 
$2.45,  what  ought  the  cash  price  to  be  ? 

(2)  If  goods  be  sold  on  condition  to  allow  10  per  cent, 
discount,  if  payment  be  made  at  the  end  of  six  months, 
what  discount  ought  to  bo  allowed  if  payment  be  actually 
m^ide  (1)  three  mouths  before,  and  (2)  tlireo  months  after  tho 
stated  time,  if  money  bear  interest  at  5  per  cent,  per  aunum  ? 

(3)  A  person  purchases  goods  at  $1.20  per  pound  Troy 
weight  and  sells  them  again  by  Avoirdupois  weight;  at 
wliat  rate  per  oimoe  must  he  sell  so  as  exactly  to  reimburse 
his  outlay  ? 

(4)  Wiat  is  meant  whfln  it  is  said  that  Consols  aro  at 
8Si  ?  What  aro  thoy  at  wbou  £3000  is  paid  for  jGIOOOO 
Consols  ? 

(5)  A  person  sells  $1200  stock  in  tlio  8  per  cents,  at  86,  in 
order  to  invest  in  bank  stock  paying  8  per  cent.;  what  price 
must  he  pay  fur  it  to  be  neither  a  gainer  nor  loser  ? 

III. 

(1)  I  send  $3000  to  my  agent  in  Montreal  to  invest  in  tea 
at  7Ao  per  lb.  lie  deducts  his  conunission  of  2  per  cent, 
and  purchftseH  tho  tea.  How  many  pounds  do  I  receive  and 
at  what  must  I  H"li  per  lb.  so  as  to  make  a  profit  of  40  % 
aft/r  paying  freightugo  $80  and  insurauoe  at  the  rate  of  ^ 
per  cent.?  , 

(2)  Oooght  land  at  $50  an  a«ro ;  how  mnoh  must  I  ask 
an  aor*  that  I  mav  take  off  20  per  otnt.  from  my  atkiug 
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price,  and  still  make  20  per  cent,  profit  on  the  pnrchaee 
money  ? 

(3)  A  buys  silks  at  $2.25  per  yard  on  a  credit  of  6  months. 
^  buys  the  "same  quahty  of  silks  for  $2.15  per  yard,  cash. 
Which  makes  the  best  purchase,  money  being  worth  10  per 
eent.,  and  what  must  the  goods  be  marked  at  to  insure  a 
gain  of  26  per  cent.?  Or,  if  the  silks  be  sold  at  $3  per  yard, 
what  profit  per  cent,  does  each  make  ? 

(4)  A  person  buys  an  article  and  sells  it  bo  as  to  gain  6 
per  cent.  If  he  had  bought  it  at  6  per  cent,  less,  and  sold 
it  for  5  cents  less,  he  would  have  gained  10  per  cent.  Find^ 
the  cost  price. 

(5)  A  person  buys  6  per  cent,  city  of  Toronto  bonds,  the 
interest  on  which  is  paid  yearly,  and  which  are  to  be  paid 
off  at  par,  8  years  after  the  time  of  purchase  ;  if  money  be 
worth  6  per  cent.,  what  price  should  he  give  for  the  bonds  ? 

IV.    ' 

(1)  Bought  cloth  at  |8  in  gold,  and  sold  at  84  in  currency. 
Did  I  gain  or  lose  by  the  transaction,  and  how  much  per 
cent,  in  currency,  gold  being  at  118  ? 

(2)  A  merchant  sold  24  cheese  at  $30  each.  On  one  half 
he  gained  30  per  cent.,  and  on  the  remainder  he  lost  30  per 
eent. ;  did  ho  gain  or  lose  on  the  whole,  and  how  much  ? 

(8)  A  man  wishing  to  sell  his  farm  asked  36  per  cent,  more 
than  it  cost  him,  but  the  finally  sold  it  for  20  per  cent,  less 
than  his  asking  price.  He  gained  $528  by  the  transaction. 
How  much  did  the  farm  cost,  what  was  hia  asking  price, 
and  for  how  much  did  he  sell  it  ? 

(1)  A  person  having  to  pay  $1085  at  the  end  of  2  years 
invested  a  certain  sum  in  3  per  cent,  stock,  allowing  the 
dividends  to  accumulate  until  the  payment  of  the  debt,  and 
also  an  equal  sum  next  year,  and  also  the  previous  year's 
interest.  If  the  investment  is  made  and  the  debt  paid  when 
stock  was  at  73,  what  must  be  the  «um  invested  on  each 
occasion  that  there  may  be  just  sufficient  to  pay  the  debt  at 
the  proper  time  ? 

(6)  A  merchant's  stock-in-trade  is  rained  on  Jan.  1,  1875, 
at  $40000,  he  has  $1750  in  cash  and  owes  $9350;  during  the 
year  his  personal  expenses,  $1500  are  paid  out  of  the  pro- 
ceeds of  the  business,  and  on  Jan.  1, 1876,  his  stock  is  valued 
at  $39760,  he  has  $2850  in  cash  and  owes  $7550.  What  is 
the  whole  profit  of  the  year's  transactions  after  deducting  6 
per  cent  interest  on  the  capital  with  which  he  began  the 
year? 
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V. 

(1)  I  received  an  8  per  cent,  dividend  on  railway  stock, 
and  invested  the  money  in  the  same  stock  at  80.  My  stock 
having  increased  to  $13750,  what  was  the  amount  of  my 
dividend  ? 

(2)  How  many  shares  of  $50  each  must  be  bought  at  25 
per  cent,  discount,  brokerage  If  per  cent.,  and  sold  at  16 
per  cent,  discount,  brokerage  1^  per  cent.,  to  gain  $121,663  ? 

(3)  What  sum  must  be  invested  in  United  States  10-40'8 
bearing  interest  at  5  per  cent.,  payable  in  gold  purchased  at 
par,  to  produce  a  semi-annual  income  of  $400  U.  S.  currency, 
when  gold  is  quoted  at  175  per  cent.  ? 

(4)  The  charter  of  a  new  railroad  company  limits  the 
stock  to  $1500000,  of  which  3  instalments  of  10  per  cent., 
20  per  cent.,  and  40  per  cent,  respectively  having  been  paid 
in  ;  the  cost  of  construction  has  reached  $850000,  and  the 
estimated  cost  of  completion  is  $850000.  If  the  company 
call  in  the  final  instalment  of  its  stock,  and  assess  the  stock- 
holders for  the  remaining  outlay,  what  wUl  be  the  rate  per 
cent.  ? 

(5)  A  person  invests  $16380  in  the  8  per  cents,  at  91 ;  he 
Bells  out  $12000  stock  when  they  have  risen  to  93  V,  and  the 
remainder  when  they  have  fallen  to  85.  How  much  does 
he  gain  or  lose  by  the  transaction.  If  he  invests  the  pro- 
duce in  4^  per  cent,  stock  at  102,  what  is  the  difference  in 
his  income  ? 

XXVIII.    Division  into  Proportional  Parts. 

202.  Supposo  8  persons,  A,  B,  and  C,  to  be  in  part- 
nership, and  an  arrangement  made  tliat  the  profits  of 
tlie  business,  in  which  tliey  are  engaged,  are  to  be  di- 
vided into  6  e(iiuil  parts,  of  which  A  is  to  take  8  ])arts, 
D  2  parts,  and  C  1  part.  The  shares  of  A,  B,  aud  (.' 
are  then  said  to  be  in  tlie  proportion  of  8,  2,  aud  1 . 

Ex.  (1).  Divide  $127C  among  8  persons,  whose 
tbaxes  are  to  be  in  the  proportion  of  iD,  6,  and  7. 

Tbif  may  be  regarded  as  a  case  in  which  one  holds  8 
■hares,  one  ff,  and  one  7,  and  thoy  hold  Iff  sharos  in  all 

Henoe,  if  wn  dividn  $1275  by  IC,  and  we  get  the  amoTint 
otoiu  share,  that  i»,  amount  of  one  sharo  =  $  '*|«^  =^  $85. 

Then  one  of  the  persooB  receives  8  X  $85,  or  $256 ; 

the  seoond  receives  6  X  $86,  or  $426 ; 

tbs  third  reoeives  7  X  186,  or  $69Cu 
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Ex.  (2).  Divido  §837  amon";  three  partners,  whose 
shares  are  to  be  iu  proportion  of  i,   J,  and  f. 

The  common  denominator  of  ^,  i,  and  ^  is  30 , 
.*.  the  shares  are  to  ho  in  the  proportion  of  ^J,  iJJ,  and  --jV; 
that  is  the  proportion  of  15,  10,  and  G ; 
Now  15  +  10  +-6  =  31. 

.■.  amount  of  ojifi  share  out  of  31  sliares  :=  SV/  ~  S27. 
Then  one  of  the  partners  receives  15  x  §27,  or  3405  ; 
the  second  receives  10  x  §27,  or  $270  ; 
the  third  receives    6  x  827,  or  $162. 

Ex.  (3).  A  rate  of  $4212  is  to  be  paid  by  three  town- 
ships, and  the  property  on  wliich  it  is  levied  is  $24700 
in  tlie  first,  $37250  in  the  second,  and  $43850  in  the 
third.     Wliat  sum  is  paid  by  each  ? 

Amount  of  property  on  which  the  rate  is  levied  is  $105300. 
Then  $105300  has  to  pay  a  rate  $4212. 
.*.    $1  has  to  pay  a  rate  $T^5i5ff ; 

.*.    $24700    has  to  pay  a  rate  $  ■  -  [  „  5  3  *  p~  ,  or  $988 ; 
$37250    has  to  pay  a  rate  $^  ^  1  „  5  To  0  "^ '  °>"  ^ ^490  ; 
$43350    has  to  pay  a  rate  $ -'  J  J  J  3  ^^  '  ' '  or  $1734. 

Ex.  (4).  Divide  $1000  among  A,  B,  and  T,  so  that  A 
may  have  half  as  much  again  as  />',  and  li  a  third  as 
much  again  as  C. 

Representing  C's  part  by  1, 

jR'spart  will  he  I5, 
and  A 's  part  will  bo  l\  4  i  of  1 J  =2  ; 
and,  therefore,  the  parts  are  to  ho  as  the  numbers  2.  Ij^,  1, 
.-.  All  the  shares  =:2  +  l^  +  l=:4i  times  C's  share'. 
4|  times  C"s  ^  ?!10D6, 
$1000 
O's^—^^-- =$230-709, 

B's  =  }  of  O's  =  $307-092. 
^'s  ==  2  times  C's  =  $461-538. 

Ex.  (5).  Divide  the  number  237  into  three  parts,  such 
that  three  times  the  first  may  be  equal  to  5  times  the 
second  and  to  8  times  the  third. 

Take  the  first  part  as  the  unit;  then  by  the  questiojj 
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tiie  second  part  will  be  ^  of  the  first,  and  the  tliira  will 
be  ^  of  the  first. 

Slim  of  the  parts  =  l  +  f+i  =  io  times  the  fii-st. 

Hence  ;  iJ  times  the   1st  =  237, 

tJ.ie    1st  =:  237-=-  ig  =r:  120, 

tlie  2ii(i  =  ^  of  1st  =  I  of  120  =  72. 

tlie  Hrd  ^  |  of  1st  --^^^  of  120  =  45. 

Ex.  (6).  Divide  $3400  aiuong  A,  B,  aud  C,  so  that 
A  may  have  $800  more  tbau  |  of  B's  share,  and  B  $G0O 
less  than  i  ot  C's  share. 

Representing  C'a  share  by  1,  then 

7i's  sliare  =  5  of  C's  sluire  —  8G00 
A'b  share  —-  |  of  B's  sliare  +  $800 

=  I  (^  of  C's  —  6600}  +  $800 
^^  I  of  C"s  -f  §400 
Sum  of  aU  the  shares  =--  C's  +  J  C's  —  §6(10  +  i  C's  +  »40Q 
=  I  C's  —  $200. 
.-.  J  Cs  —  8200  =  $3400 

I  C's  =  $3400  +  8200 
=  83600 
C's  =^  ^IGOO. 
/i'8  =  if  of$1600  — §600 

=--  $600. 
A'h  •-^--  f  of  81600  -t  $400 
--.  $1200. 

Examples,    (cxi). 
(ly  Divido  |560  into  two  parts  proportiouul  to  11  aud  9. 

(2)  Divide  $2r)00  into  parts  proportional  to  2,  8,  7,  8. 

(3)  Divide  $8470  into  parts  proportiouul  to  i,  i,  i  and  i. 

(4)  Gunpowder  is  nmdo  of  saltpi'tre,  sulphur,  and  charcoal. 
iu  i)arts  propoilioiud  to  7.0,  10  and  15;  how  many  pounds  of 
uach  ftro  conttuued  in  12  cwt.  of  gunpowder  ? 

(5)  'i'liu  sidcH  of  a  lriati(;lo  are  as  3,  4,  5,  and  the  suiu  ol 
the  lengths  of  the  sides  is  480  yards  ;  find  the  sides. 

(6)  Divide  $640  among  A,  B  and  C,  so  that  A  may  liave 
three  timuH  ns  much  an  B,  aud  C  ns  uiuch  an  A  aud  B  to- 
f{u  titer. 

(7)  Divido  KM)  apples  ttuion{{  three  boys,  so  that  the  lirst 
nmy  receive  7  utt  often  us  the  set'ond  veceivos  8,  aud  the  tiiird 
uuiy  receive  f>  uh  often  us  the  »H.<ennd  receives  4. 

/8)  A  biinkrnpt  owns  i'272  1  Os.  to /I ,  X8r>4  Us.  to  /{,  and 
£4m  \0m.  to  C:  his  hhscIs  are  iJ418' ll)».  4\d.  What  will 
«ocb  of  tin-  /•••'■■I''"'    t !»•«  9 
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(9)  A  force  of  police  1921  strong  is  to  be  distributed  among 
4  towns  in  proportion  to  the  number  of  inhabitants  in  each  ; 
the  population  being  4150,  12450,  24900,  and  29050,  respec- 
tively.    Determine  the  number  of  men  sent  to  each. 

(10)  Divide  £29  into  an  equal  number  of  hall -sovereigns, 
crowns,  half-crowns,  shillings,  sixpences,  and  fourpences. 

(11)  A.  piece  of  land  of  200  acres  is  to  be  divided  ampng 
four  persons,  in  proportion  to  their  i*entals  from  surrounding 
property  :  supposing  these  rents  to  be  ^500,  £350,  ^800,  and 
£90,  how  many  acres  must  be  allotted  to  each  ? 

(12)  Divide  £2.  5«.  among  A,  B,  and  C,  so  that  for 
each  threepenny  piece  received  by  A,  B  may  receive  a  fonr- 
penny  piece,  and  that  there  are  as  many  shillings  in  the  sum 
received  by  C  as  there  are  sixpences  in  th«  sum  received 
by    S 

(ly)  Divide  §10.40  among  5  men,  7  wom^n,  and  14  boys, 
so  that  each  woman  may  have  \  of  each  mau's  share,  and 
each  boy  |  of  each  woman's  share. 

(14)  A  number  of  men,  women,  and  children,  are  in  the 
proportions  2,  8,  6  ;  divide  ^517.05  among  thom,  so  that  the 
shiires  of  a  man,  a  woman,  and  a  child  may  be  proportional 
to  8,  2,  1,  there  being  9  women. 

(15)  A  man  left  his  property  to  be  divided  among  his  3 
sons  in  proportion  to  their  ages  which  are  -0.  18,  and  12 
years.  The  share  of  the  youngest  is  §1440.  \Vhat  was  the 
value  ol  the  propei-ty  ? 

(16)  Divide  $5000  among  A,  Ji,  and  C,  so  that  A  mnf  get 
$800  less  than  |  of  C's  share,  and  C,  $800  more  than  g  of  B's 
share.     What  are  the  shares  ol  each  ? 

(17)  Divide  15000  among  A,  B,  C,  and  D,  so  that  A  may 
get  I  of  B's  share  and  $i50;  B,  $200  more  than  |  of  C's 
share,  C,  $100  less  than  ^'o  of  D's  share.  What  are  the 
shares  of  each  ? 

(18)  The  sum  of  three  fractions  is  1-||^ ;  and  22  times  the 
first,  23  times  the  second,  and  24  times  the  third  give  equal 
products.     Find  the  fraction. 

(19)  Divide  the  simple  interest  on  !i>1171  for  18  years  at  6 
per  cent,  in  parts  which  shall  have  the  same  relation  as  5, 1, 

»        g        8 
TTT'  Tiy  TS' 

(20)  Of  the  boys  in  a  school  one-third  are  over  15  years  of 
age,  one  third  between  10  and  15.  A  legacy  of  $400  can  be 
exactly  divided  amongst  them  by  giving  $.^  to  each  boy  over 
15,  $^  to  each  between  10  and  15,  and  $^  to  each  of  the  rest. 
How  many  boys  are  there  in  the  sohooL       v 
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PARTNERSHIP. 

203.  Wlien  persons  unite  to  carry  on  any  particular 
brauch  of  business  the  connection  so  formed  is  called  a 
PAKTNERSHip.  Tlic  mcthod  of  working  questions  in 
partnership  is  the  same  as  that  explained  in  the  preced  • 
ing  article. 

Ex.  (1).  A,  /i,  find  C  entered  into   pai*tnership  to 
carry  on  a  mercantile  business  for  two  years.     A  puts 
in  $9000,  B  $0000,  and  C  $8000.    They  gained  $4500. 
"What  is  each  one's  share  of  the  gain  ? 
The  whole  capita]  invested  is  818000. 
Then  $18000  gain  $4500. 
.-.  $1  gains  §iVj^  or  $i. 
$9000  gains  t—p  =-  $2250. 
$0000  gains  $^-5^  "  =  $1500. 
$3000  gains  $^^^  =  $750. 

Honce  A't  share  of  the  gain  is  $2260  ;  B'a,  $1500;  and 
C«,  «760. 

Ex.  (2).  A,  By  and  C  entered  into  partnership  for 
trading.  A  put  in  $G00  for  4  months  ;  li  $400  for  6 
months,  and  C  $200  for  6  montlis.  Thoy  gained  $980 ; 
what  was  each  man's  sliar^  of  the  gain  ? 

$(500  for  4  mouths  =  ^2400  for  1  month. 

J400  "    6      "       =  «2000      •• 

1200  "    6      "       =$1200      "        " 

The  whole  capital  is  equivalent  to  95600  for  1  month. 

Then  $5000  gain  $980 ; 
.-.  91  gains  i^^B%  =  fV 
•2400 gains  $«*P.JiL!  =  |420. 

$2000  gains  $L<Lo«iL»  =  9350. 

$1200  gains  $  >  ^  o  o  »«_t  _.  1210. 

.-.  A's  share  is  9420,  Wm  $850.  and  O's  9210. 

Examploi    («iii) 
(1)    Two  rann  j')iiitly  jiurchased  a  hooM  for  $2692,  the 
flnt  ooutributuig  $b04  towards  the  parohaM  and  ihe  sooond 
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$1728.    They  afterwards  rented  the  house  for  $132.76  annu- 
ally.    What  share  of  the  rent  ought  each  to  have  ? 

(2)  A,  B,  and  G  ^'ointly  rented  a  pasture  for  3  months, 
agreemg  to  pay  $22.50  fir  the  use  of  the  same.  A  put  in 
6  horses,  B  put  in  18  cows,  and  C  90  sheep.  Considering 
each  horse  as  equivalent  to  two  cows,  and  each  cow  as  equal 
to  3  sheep,  what  part  of  the  rent  ought  each  to  pay? 

(8)  A,  B,  and  0  entered  into  partnership  for  speculating 
in  cotton,  their  joint  capital  being  $25780,  of  which  A  fur- 
nished i,  B  coutributad  }  of  the  remainder,  and  Cthe  bal- 
ance. Their  clear  profit  was  20  per  cent,  of  the  original  in- 
vestment.    How  should  it  be  divided  ? 

(4)  A  starts  a  business  with  a  capital  of  $2400  on  the  19th 
of  March,  and  on  the  17th  of  July  admits  a  partner  B  with  a 
capital  of  $1800.  The  profits  amount  to  $943  by  the  31bt  oi 
December.    What  is  each  person's  share  ? 

(6)  i)  and  U  enter  into  partnership;  D  puts  in  $40  for 
'8  months,  and  A' $75  for  4  mouths.  They  gain  $70.  What 
is  each  man's  share  in  the  gain  ? 

(6)  ^,  B,  C  are  partners  ;  A  puts  in  $500  for  7  months, 
B  $600  for  8  months,  and  C  $900  for  9  months.  The  profit 
is  $410.     What  is  the  share  of  each? 

(7)  Three  graziers  hire  a  pasture  for  their  common  use, 
for  which  they  pay  8106.  One  puts  in  10  oxen  for  3  months, 
another  12  oxen  for  4  months,  and  the  third  14  oxen  for  2 
months.     How  much  of  the  rent  should  each  pay  ? 

(8)  Two  m'm  complete  in  a  fortnight  a  piece  of  work  for 
which  they  are  paid  $29.65.  One  of  them  works  alternately 
9  hours  and  8  hours  a  day.  The  other  works  9i  hours  fo/ 
5  days  in  the  week,  and  does  nothing  on  the  remaining  day. 
What  part  of  the  sum  should  each  receive  ? 

(9)  A  and  B  begin  to  trade  in  partnership.  A  puts  in 
$400  at  first,  and  $500  at  the  end  of  two  months.  B  puts  in 
$800  at  first,  and  $000  at  the  end  of  three  months.  The 
profit  at  the  end  of  the  year  is  $470.  How  should  this  be 
divided  ? 

(10)  Johnston  and  Wilson  formed  a  copartnership  in 
business  for  2  years.  Johnston  at  first  contributed  $3000  to 
joint  capital,  and  at  the  end  of  12  months  put  in  $1500  more. 
Wilson  at  first  put  in  $o500,  but  at  the  end  of  15  months 
from  the  beginning  withdrew  $1000.  At  the  end  of  the  first 
year  they  admitted  Miller  into  the  firm,  ho  contributing 
$2250.  Then-  joint  profits  were  $1248.  Huw  ought  this  to 
be  apportioned  ? 
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(11)  A  and  B  rent  a  field  for  $88.20.  A  puts  in  10  horses 
for  Ij  months,  30  oxen  for  2  months,  and  100  sheep  for  3^ 
months  ;  J5„40  horses  for  2^  months,  60  oxen  for  1;^  months 
and  116  seeep  for  3  months.  If  the  food  consumed  in  the 
same  time  by  a  horse,  an  ox  and  a  slieep,  be  as  the  numbers 
8,  2,  1,  what  proportion  of  the  rent  must  each  pay  ? 

(12)  A  person  in  his  will  directed  that  \  his  property 
should  be  given  to  ^,  ^  to  i^,  ^  to  C,  and  i  to  I) ;  shew  that 
this  disposition  cannot  be  fulfiUed.  If  his  property  amount 
to  $1886.50,  dispose  of  it  so  that  their  shares  may  have  to 
one  another  the  relation  he  intended.  > 

(13)  A,  B,  and  C  had  each  a  cask  of  rum  containing  re- 
spectively 86,  54,  and  78  galloxis.  They  blended  their  rum 
and  then  lefilled  tlipir  casks  from  the  mixture;  how  much  of 
the  rums  o/  A  and  B  are  contained  in  C's  cask  ? 

(14)  A  rents  a  house  for  $187.20,  at  the  end  of  4  months 
be  takes  in  .6  as  a  co-tenant,  and  they  admit  G  in  like  man- 
ner for*the  last  2J  months  ;  what  portion  of  the  rent  must 
eaoh  of  them  pay  ? 

PARTNERSHIP  ISETTLEMENTS. 

204.  When  a  partnership  is  dissolved,  either  by  mu- 
tual consent  or  by  limitation  of  contract,  the  adjustment 
of  the  proceeds  between  the  members  is  called  a  Partner- 
ship Settlement.  If  the  Resouhces  are  found  to  exceed 
the  LiAiJiLiTiES,  the  difTerence  is  termed  Net  Capital,  ; 
if  the  Liabilities  exceed  the  llesourccs,  the  difference  is 
Net  Insolvency.  The  investment  of  the  partners  is  the 
Net  Capital  at  commencement.  If  the  net  capital  at 
closing  exceeds  the  net  capital  at  commencement, 
the  dLfifcrcnco  is  the  Net  Gain  ;  if  the  opposite,  Net 
Loss.  This  net  gain,  or  net  loss,  is  then  shaied 
between  the  partners  in  accordance  with  the  original 
agreement  between  them.  This  division  is  frequently 
Dot  made  in  exact  proportion  to  tlie  amount  invested ; 
somotimes  the  skill  of  one  partner  is  considered  equal 
to  the  capital  of  another ;  somotimes  a  stated  salary  is 
allowed  each  partner  according  to  his  ability  or  reputa- 
tion; and  Hometimos,  where  unequal  amounts  are  iu- 
vested,  interest  is  allowed  eacli  partner  on  his  invest- 
ment ;  but  whatever  allowanco  is  made  tuch  allifwutic* 
vvust  6«  clotted  as  a  liability  ami  go  to  reduce  tJm  aai/n 
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Ex.  (1).  ^  and -B  are  j);irtners.  The  following  is  a  state- 
ment of  their  property  and  debts :  they  have  cash,  $32-40  ; 
merchandise,  i2a75  ;  Bills  Ilec'eivahle,  $800;  J.  Brown  owes 
on  account,  $875.  They  owe  on  Bills  Payable,  $1250;  and 
J.  Jones  on  account,  $370.  A  invested  at  commencing, 
^siSOl),  and  drew  out,  during  business,  ^oGO.  B  invested 
$2500,  fciid  drew  out,  during  business,  $280.  They  agreed  to 
share  equally  in  gains  and  losses.  AVhat  was  the  net  gain  ? 
_  and  what  was  the  net  capital  of  each  at  closing  ? 

Kesodbces  and  Liabilities.  i  Ownership. 

Dr  Cr  Dr  Cr 

$3240  $1250         $560*  ^  withdrew.  SiiiCO 

2575  870  280  U  "  2000 

375  1020     I       840             Total  iuvestment  6000 

•  I                              "       witUdiiiwu    8,0 

70  J'l  Kesources  at  Closing.  Firm's  net  iuvestment  41C0 
1G20  Liabilities           " 

5430  Present  Worth  of  Firm.  I 

41C0  Credit  excess  of  Ownership,     j 

1270  Net  Gain. 

025  A'a  share  of  net  gain. 
635  .B'8     ■' 

Hence  ^'s  present  net  capital  =  $2500  —  $560  +  $635  = 
$2575,  and  B'a  present  net  capital  —  $2500  —  $280  +  $635 

-=  $2855. 

Examples,    (cxiii). 

(1)  A  and  B  having  conducted  business  1  year  as  partners, 
close  with  the  following  resources  and  liabilities :  They  have 
cash,  $a456;  Mdse.,  $2120;  Bills  Keceivable,  $1874;  E. 
Corby  owes  $630.  They  owe  on  Bills  Payable,  $3250  ;  W. 
Smith  on  account,  $346.  A  invested  $15u0  and  withdrew 
$175.  B  invested  $1500  and  drew  out  $315.  What  is  the 
net  gain,  and  net  capital  of  each  at  closing'? 

(2)  A  and  B  close  business  as  follows :  They  have  cash, 
$1424;  Mdse.,  $1562;  Fixtures,  $383;  Mortgages  Beceiv- 
able,  $3485 ;  Bills  Eeceivablo,  $826.  They  owe  on  Bills 
Payable,  $2450  ;  on  accounts,  8124.!.  A  inve'sted  $6000,  and 
a  debt  for  $10U0  was  assumed  by  the  firm,  and  paid  during 
business.  He  drew  out  $685 ;  and  is  allowed  interest  on 
capital  invested,  $420.  B  invested  $4000,  and  drew  out 
$1860,  and  is  allowed  interest  on  capital,  $280.  A  is  to 
share  f  and  i^  ;  of  gains  and  losses.  What  is  the  net  loss  ? 
What  is  the  net  capital  of  each  ? 

(3)  A  and  B  close  business,  and  wish  to  know  the  finan- 
cial standing  of  each.     They  have  cash,  $2263,  and  Real 
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Estate  woKth  $5v000.  Tliey  ov>e  on  Mortgages,  $3846:  on 
Notes,  §44C2 ;  on  Personal  Accounts,  §C75.  A  invested 
SGQOO  and  drew  out  §=2860.  B  invested  $4000,  drew  out, 
§.3^300,  and  is  allo-v\ed  for  extra  services  ?2u0.  A  shares  ^ 
and  B  %  of  the  gains  and  losses.  "What  is  the  net  loss  ? 
What  is  the  financial  standing  of  each  ? 

XXIX.    Alligation. 

205.  Alligation  is  the  process  by  which  we  find  the 
moau  or  average  price  of  a  compound  when  we  mix  or 
unite  two  or  moic.  articles  of  different  values. 

Ex.  (1).  A  merchant  has  brown  swgar  worth  8  cents 
per  jjound.  New  Orleans  worth  9  cents,  and  refined 
sugar  worth  14  cents  ;  how  many  pounds  of  each  kind 
must  he  use  in  order  to  form  a  mixture  Worth  12  cents 
per  pound  ? 

By  selling  the  mixture  at  12  cents  per  pound,  we  see  that 
8  cents  (brown)  gains  4  cents  on  1  lb.;  .•.  1  cent,  is  gained 
on  i  lb. 

9  cents  (New  Orleans)  gains  8  cents  on  1  lb. ;  .".1  cent,  is 
gained  on  J  lb. 

14  cents  (refined)  loses  2  cents  on  1  lb. ;  .-.  1  cent,  is  lost 
on  ^  lb. 

Now  with  every  cent,  gain  lie  must  combine  a  cent,  loss, 
hence  he  must  have 

i  lb.  at  8cts.\  (8  lbs.  ut  Sets. 
J  lb.  ♦'  14  cts.  I  _  I  0  lbs.  "  14  cts. 
\  lb.  "  Octs.  r  "14  lbs.  "  0  cts. 
I  lb.  "  14  cts.)  ioibs.  •*  14ctB. 
He  must,  therefore,  liavo  8  lbs.  brown  sugar,  4  lbs.  New 
Orleans,  and  12  lbs.  refined. 

Wo  may  show  tliut  these  quantities  will  make  the  mixture 
requii'fd,  as  follows : 

8  llm,  at    8  cts.  per  lb.  —    24  cts. 

4  lbs.  •'    0  cts.       "       =    80  cts. 

12  Ib.H.  •'  llctH.       "       =  108  cts. 

19  cts.  =  wliolo  mixttiro.     228  cts.  s=s  value  of  mixture. 
Ilouce  if  19  lbs.  bo  worth  228  cents, 

1  lb.  is  worth  Vu"  =  12  cts. 
Or  wo  may  reaHon  thus:  Tho  1  rt.  yainrd  on  the  j^  ll».  of 
brown  cxucUy  buluuctm  tho  1   ct.   h>»t  on  tho  ^  lb.  of  tho 
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refined.  Hence  he  must  take  i  lb.  of  the  brown  and  i  lb.  of 
the  refined,  or  2  lbs.  of  the  one  and  4  lbs.  of  the  other. 

Similarly,  for  every  2  lbs.  of  New  Orleans,  there  must  be 
8  lbs.  of  refined.  Ah  4  lbs.  of  refined  were  required  to  bal- 
ance the  brown,  and  8  lbs.  of  the  refined  to  balance  the  New 
Orleans,  there  must  be  7  lbs.  of  the  refined  in  the  compound. 
Therefore  the  respective  quantities  are  2  lbs.  brown,  2  lbs. 
New  Orleans,  and  7  lbs.  refined. 

From  the  above,  we  see  that  in  examples  of  this  kind  a 
variety  of  answers  may  frequently  be  obtained,  and  all  of 
them  may  be  correct.  To  ascertain  their  correctness  we 
resort  to  the  method  of  proof  given  in  this  example. 

206.  From  the  above  analysis  we  derive  an  easy 
practical  method  of  solving  such  questions. 

Ex.  (2).  How  much  sugar  at  10,  18,  15,  17,  and  18 
cents  per  pound  must  bo  taken  to  ^ake  a  mixture 
worth  16  cents  ? 

We  proceed  as  follows  : 

JJiiTerences.  IG  Write  down  the  prices  in  a 
—  ,  vertical  column,  and  place  the 
6  10  1  liffereiices  between  these  prices 
B  13  1  and  the  mean  iu  a  second  verti- 
1  16  1  cal  column  to  the  left.  Now 
take  1  ®  10,  1  @13,  and  1@15, 

1  17      2,  4,  6,  8  (the  lowest  that  can  be  taken ) ; 

2  18  4,  3,  2,  1  this  would  represent  a  los3  of  10 
as  compared  with  the  viean ;  and  this  loss  must  be  balanced 
by  taking  the  necessary  multiples  of  the  differences  1  and  2, 
which  represent  gain  as  compared  with  the  mean. 

It  is  seen  that  this  loss  of  10  can  be  made  up  in  /(nir  ways, 
&y  2@17,  4@18,  4@17,  3  @  18,  G@17,  2@18,  8(^  17,  and 
k  @  18. 

Other  combinations  may  be  mude,  as  e.g.  : 

6     10  I  1                        Here  1  @  10,  1  @  13,  and  2  @  16, 

8  .  18  I  1                     give  loss  of  11,  which  cnu  be  made  up 

1  i  16  1  2                     by  multiples  of  the  dilTerences  1  and 

...  j  "...  •  ...                    2  (opposite  17  and  18)  in  five  ways, 

1  I  17  1,  P,  6,  7,  9  as  indicated. 

2  j  18  6,  4,  8,  2,  1 


Also, 
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10  1 
13  2 
16     1 


Where  1  @  10,  2  @  13  and  1  g) 
15  give  ]  8  loss ;  whicii  may  be 
made  up  in  si»  different  ways. 


17 

18 

Again, 


6 

10 

3 

13 

1 

15 

i 

17 

2 

18 

1,  3,  5.  7,  9,  11 
6,5,4,3.2,    1 

2 
1 
1 

'2,  4,  6,  8.  10,  12, 
7.6,6,4,    8,    2, 


Wbere  2  @  10,  1  @  13  and 
1  @  15  give  loss  of  16,  which 
may  be  made  np  in  seven 
ways. 


Also, 


6 

10 

8 

13 

1 

15 

i 

17 

2 

18 

1  Where  1  @  10,  1  @  13  and  8  @  15 

1  give  loss  of  12,  which  may  be  made 

3  up  in  Jive  ways  ;  and  thus  an  iudefi- 

nate  number  of  combinations  may  be 
2,  4,  6,  8,  10  formed. 
6,  4,  8,  2,    1 

It  should  be  observed  that  if  the  differences  opposite  the 
prices  less  than  the  mean  are  together  {:^eater  than  the  sum 
of  the  other  differences  (as  in  the  fxample)  we  assign  num- 
bers (the  l<ncest  possible)  to  the  prices  less  than  the  moan 
FIR8T,  and  vice  versa  ;  e.g.  of  the  latter  case  : — 

How  much  coffee  at  25,  24,  23,  22,  21,  19,  18  and  17  cents 
per  pound  must  be  taken  to  make  a  mixture  worth  20  cents 
por  pound  ?  ♦ 

Here  the  sum  of  the  dif- 
ferences in  excess  of  the 
4,  B,  2,  1,  1,  2  mean  is  greater  than  that  of 
1,  2,  8,  6,  4,  2  &c.  the  differences  below  the 
1,  2,  8,  2,  4,  8  mean  ;  we  therefore  assign 
first  numbera  to  the  prices 
1  which  are  greater  than  the 

1  mean,  viz.,  1  (^  21,  1  @  22, 

1  1   (^  28,  1  @  24,  and  1  @ 

1  9-  ;  this  gives  a  gain  of  15, 

1  wliicb  may  bo  balanced  au 

•bove  by  1  @  10,  1  (g  18.  and  4  ^  17  ;  or  by  2  (^  19,  2  @  18 
•nd  8017,  &o.,  ifcc. 

Ex.  (8).  A  grocor  has  12  lbs.  of  browii  sugar,  worth 
10  cents  per  pound,  which  ho  wishes  to  mix  witli  clari- 
fted  fngar  worth  16  cents  per  pound,  so  that  the  mix- 


Tb. 

20 

8 

17 

2 

18 

1 

19 

"l 

21 

2 

22 

H 

28 

4 

24 

6 

26 
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fure  may  be  worth  14  cents  per  pound ;  how  many 
pounds  of  clarified  sugar  must  he  take  ? 

Proceeding  as  in  the  previous  examples,  without  refer- 
ence to  the  quantity  of  the  brown  sugar,  we  find  that 
there  must  be  1  lb.  brown  sugar  to  2  lbs.  clarified  sugar. 
But  as  12  lbs.  of  brown  sugar  are  required,  we  must 
multiply  each  of  these  quantities  by  12  in  order  that 
the  gain  and  loss  may  be  equal.  We  shall  therefore 
have  12  x  2=24  lbs.  of  clai'ified  sugar. 

Ex.  (4).  A  grocer  wishes  to  mix  20  lbs.  of  sugar, 
worth  9  cents  per  pound,  and  10  lbs.  worth  12  cents 
per  pound,  with  clarified  sugar,  worth  15  cents,  so  that 
the  compound  may  sell  for  13  cents;  how  much  of  the 
clarified  must  he  take  ? 

20  lbs.  at    9  cents  =  $1.80 
10  lbs.  at  12  cents  =  S1.20 

80  «8,00 

Then,  if  80  lbs.  is  worth  $3, 

1  lb.        "         $^  =  10  cents. 

The  value  of  1  lb.  of  the  mixture  is,  tlierefore,  worth 
10  cents.     The  question  may  then  be  read  as  follows  : 

How  many  pounds  of  claiified  sugar,  wortli  15  cents 
per  pound,  must  be  mixed  with  80  lbs.  of  another  kind 
of  sugar,  worth  10  cents  per  pound,  so  that  the  mixture 
may  be  sold  for  13  cents  per  pound  ? 

The  question  in  this  form  has  already  been  fu!ly  ex- 
plained. 

Yj\.  (5).  A  merchant  has  "West  India  sugar  worth  8 
cents  per  poimd,  and  New  Orleans  sugar  worth  13  cents. 
He  wishes  to  combine  these  so  as  to  make  a  barrel, 
containing  175  lbs.,  which  he  may  seU  at  11  cents  per 
pound.     How  many  pounds  of  each  kind  must  he  take  ? 

Solving  the  question  without  reference  to  tlie  175  lbs., 
we  find  that  2  lbs.  of  West  India  sugar,  and  8  lbs.  of 
New  Orleans  sugar  will  form  a  mixture  worth  11  cents 
per  pound.  Adding  tliese  quantities,  we  find  that  they 
form  a  mixture  of  6  lbs.     But  the  required  mixture  is 
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to  contain  175  lbs.,  or  85  times  6.     We  shall  therefore 
have 

35  X  2  lbs,  —    70  lbs.  West  India  sna;ar. 

86  X  3  lbs.  =  106  lbs.  New  Orleans  sugar. 

Examples,    (cxit) 

(1)  Wliat  quantities  of  coffee,  worth  28  and  86  oonta 
respectively  per  pound,  must  be  mixed  together  so  that  the 
compound  may  be  sold  for  80  cents  a  pound  ? 

(2)  "What  quantity  of  oats  at  86  cents  per  bushel,  rye  at  60 
cents  per  bushel,  and  barley  at  80  cents,  must  be  taken  a 
form  a  mixture  worth  65  cents  per  bushel  ? 

(3)  How  much  tea,  worth  respectively  65  cents  and  76 
cents  per  pound,  must  be  mixed  with  80  lbs.,  worth  90  cente 
per  pound,  in  order  that  the  compound  may  be  sold  for  70 
cents  per  pound  ? 

(4)  How  much  water  will  it  require  to  dihite  60  gfallons  of 
alcohol,  worth  ll.SO  per  gallon,  so  that  the  mixture  may  be 
worth  only  $1.20  per  gallon  ? 

(5)  How  many  gallons  of  kerosene  oil,  worth  60  cents  per 
.gallon,  must  be  mixed  with  12  gallons  of  coal  oil,  worth  86 

cents,  and  8  gallons  of  Aurora  oil,  worth  66  cents,  bo  that 
the  compound  may  be  sold  for  60  cents  per  gallon  ? 

(6)  A  farmer  has  10  bushels  of  com,  worth  48  cents  per 
bushel,  and  12  bushels  of  oats,  at  84  cents  per  bushel,  which 
he  wishes  to  mix  with  rye,  at  GO  cents,  and  barley,  at  80 
cents,  in  order  to  sell  the  compound  at  50  cents  per  bushel. 
How  many  bushels  of  ryo  and  barley  will  be  required  ? 

(7)  A  confectioner  mixes  throe  different  qualities  of  candy 
worth  respectively  14  cents,  18  cents,  and  80  cents  per 
pound,  so  as  to  make  a  box  of  84  lbs.;  how  many  pounds  of 
each  sort  must  he  take  so  as  to  sell  tho  compound  at  an 
average  price  of  24  cents  per  pound  ? 

(8)  A  farmer  has  three  different  qualities  of  wool,  worth 
reiipectively  88  cents,  87  cents,  and  45  cents  per  pound.  He 
wisboH  to  make  up  a  packn^'o  amounting  to  120  lbs.,  which 
be  can  afford  to  sell  at  80  cnnta  per  pound.  Uow  many 
pounds  of  each  kind  munt  he  tuko  7 

XXX.    Exchange. 

207.  Tho  term  ExcJuuKje  is  boro  used  for  giving  or 
reviving  in  the  money  of  one  country  a  »um  eoual  in 
taIoc  to  a  som  of  money  of  another  country.    For  ex- 
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ample,  if  an  English  merchant  pays  to  a  French  mer- 
chant 100  sovereigns  and  receives  in  retuin  2500  fiancs, 
it  is  a  case  of  Exchange. 

In  countries  which  cai-ry  on  conaiJerable  trade  with 
each  other,  the  debts  reciprocally  due  from  the  one  to 
the  other  are  generally  nearly  equal.  In  England  there 
is  always  a  large  number  of  persons  indebted  to  otliers 
in  America,  and  likewise  a  large  number  in  America 
owing  money  in  England.  Now  i+"  coin,  or  specie,  as  it 
is  caUed,  were  sent  from  England  to  pay  the  debts  in 
America,  and  from  America  to  England,  the  specie 
would  have  to  be  transmitted  twice,  and  would  neces- 
sarily involve  risk,  loss  of  interest,  and  expense  of  tran- 
sportation. To  avoid  this  risk,  &o.,  Bills  of  Exch^vngb 
are  used  to  hquidate  debts  reciprocally  due  between  two 
places  without  any  actual  transmission  of  money. 

208.  A  Bill  of  Exchange  is  a  written  order,  ad- 
dressed to  a  person  in  a  distant  place,  directing  him  to 
pay  a  certain  sum  of  money,  at  a  specified  tinae,  to 
another,  or  to  his  order.  The  person  who  signs  the 
bill  is  called  the  Drawer,  or  Makhr.  The  person  to 
whom  it  is  addressed  is  the  Drawee,  and  after  the 
Drawee  agrees  to  pay  it,  and  Aviites  "accepted"  with 
his  signature  and  tlie  date,  across  the  face  of  it,  he  be- 
comes the  Acceptor.  The  person  to  whom  the  money 
is  to  be  paid  is  the  Payee  ;  if  he  transfers  payment  to 
another  he  Endorses  it,  i.e.,  he  Nviites  his  name  across 
the  back  of  it  and  becomes  responsible  for  its  payment 
in  case  the  Drawee  fails  to  make  payment. 

209.  The  Par  of  Excluinge  between  two  countries 
denotes  the  nominal  value  of  a  unit  of  coinage  in  one 
country,  as  estimated  in  terms  of  a  unit  of  coinage  in 
the  other  country. 

As  we  supposed  the  exports  from  England  and  Amer- 
ica to  be  equal,  creditors  in  England  will  be  as  anxious 
to  sell  bills  on  America  as  debtors  to  buy  them,  and  tlie 
exchange  will  deviate  but  shghtly  from  the  2>«'*  of  Ex- 
change. But  if  the  exports  from  America  are  in  excess 
of  those  from  England,  or  the  Balance  of  Trad*  is  in 
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favor  of  America,  the  claims  of  America  in  England 
will  exceed  its  liabilities,  and  the  English  will  give  more 
than  the  ])ar  value  of  siich  bills  to  avoid  the  cost  of 
transmitting  specie  ;  and  on  the  other  hand,  the  export- 
ers in  America  not  finding  sufficient  purchasers  for  all 
tlieir  bills  on  England,  will  sell  them  at  less  than  their 
par  value.  Now  the  real  rate  of  exchange  depending 
on  tlie  balance  of  trade  is  called  the  Course  of  Ex- 
change ;  and  it  is  at  a  iircmUim  or  discount  according  as 
it  is  above  or  below  the  par  of  exchange.  Of  course  no 
one  would  give  a  premium  greater  than  the  cost  of 
transmitting  sjiccie.  But  if  the  balance  of  trade  is 
against  England  as  regards  America,  but  in  favor  of 
England  as  against  France,  the  English  merchant  may 
find  it  advantageous  to  remit  to  France,  and  tlien  for 
France  to  remit  to  America,  and  this  mode  is  adopted 
when  the  course  of  cxcliange  by  tliis  circuitous  route  is 
less  than  the  direct  course  of  exchange.  The  finding 
the  course  of  exchange  between  two  places,  by  com- 
paring the  coiu'ses  of  exchange  between  them  and  one 
or  more  intervening  places  is  called  Arbitration  of 
Exchange.  The  arbitration  is  Simple  when  only  one 
place  intervenes,  and  Compound  when  more  than  one. 

Bills  of  Excliange  are  usually  drawn  in  sets,  three 
bills  constituting  a  set  These  are  distinguished  from 
one  another  by  being  \called  the  firnt,  second,  and  third 
of  exchange.  These  are  forwarded  by  different  routes 
so  as  to  guard  against  delay  or  their  being  lost.  The 
first  that  arrives  is  paid,  and  the  other  two  become 
void. 

210.  By  Act  of  Parliament  the  value  of  the  pound 
wtorhng  vras  fixed  at  $4  J.  This  was  much  below  its 
intrinsic  value,  which  is  now  fixed  at  $4,801.  The 
rates  of  excliange  which  are  quoted  in  commercial 
paperM  are  still  calcuhitcd  at  a  cci  tain  per  cent,  on  t/ie 
old  pnr  of  excJuin/jt.  Exchange  is  at  jiar  between  Great 
Britain  and  Canada  when  it  is  at  a  premium  of  0^  per 
oeot.,  for  $4}  increased  by  \i\  per  cent.,  equals  $4.8G|. 
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PORM  or  DHAFT  OB  INLAND  BILL  OF  EXCH  VNOE. 

$1000.  Toronto,  July  12,  1877. 

,  At  ten  (lays'  sight,  pay  to  the  order 

of  Adam  Miller  &  Co.,  One  Thousand 
Dollars,  vahio  received,  and  charge 
to  account  of 

W.  E.  Jones. 
To.  J.  Smith  &  Co., 

Montreal. 


Stamp 


FORM  OF  A  FOREIGN  BILL  OF  EXCHANGE. 

Exchange  for  £200.  Toronto,  July  12,  1877 

Three  days  after  sight  of  this  first 
of  exchange  (second  and  third  of 
same  date  and  tenor  unpaid),  p.iy  to 
Adam  Miller  &  Co.,  or  order.  Two 
Hundred  Pounds  Sterling,  value 
received,  and  charge  ttie  same  to 
the  account  of 

W.  B.  Tayloe. 
To  Geo.  H.  Simpson,      ) 
Banker,  London .  ) 

FOREIGN  MONEYS  OF  ACCOUNT, 

With  the  par  value  of  the  unit,  us  fixed  by  commercial 

usage,  expressed  in  dollars  and  cents. 

Austria. — 60  kreutzers  =  1  florin  (silver)  =  $-486 

Belgium. — 100  cents  =  1  guilder  or  florin  ;  1  guilder 

(silver)  =   '40 

Brazil.— 1000  rees  =  l  milree  =  '828 

British   India. — 12  pice  =  1  anna  ;    16  annas  =  1 

Company's   rupee  =    "446 

Buenos  Ayres. — 8  rials  =  1  doUar  currency,  mean 

value  =  '98 

Canton. — 10  cash  :=  1  candarines ;  10  caud.  =  1  maoe ; 

10  mace  =  1  tael  =  1*48 

Cuba,  Columbia,  and  Chili. — 8  rials  =  1  dollar  =  ...     l.OO 
Denmark. — 12  pfenning  =  3   skilling  ;    16  skilling  = 

1  marc  ;  6  marcs  =  1  rix-doUar  = '02 

France. — 10  centimes  =  1  decime  ;  10  decimes  =  1 

franc  =  '186 

Greece. — 100  lepta  =  1  drachme  ;  1  dradime   (sil- 
ver) =   -166 

Holland. — 100  cents  =  1  florin  or  guilder;  1  florm 

(silver)  =  '40 
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HAMBUBa. — 12  pfenning  =  1  schilling ;  16  schil.  =  1- 

marc;    8  maroa  =  1   rix-doUar  = "64 

Mexico.-— 8  rials  =  1  dollar  =  l.OC 

PoBTDOAL. — 400  rees  =  1   cruzado  ;    1000  rees  =  1 

milree  or  crown  = 1.12 

Peussia. — 12  pfennings  =  1  grosch  (silver)  ;  80  groB- 

chen  =  1  thaler  or  dollar  =  -69 

Russia. — 100  copecks  =  1  ruble  (silver)  = '78 

Sweden. — 48  skillings  =  1  rix-doUar  specie  = 1.06 

Spaix. — 84  maravedis  =  1  real  of  old  plate  *  ==  "10 

8  reals  =  1  piastre  ;  4  piastres  =  1  pistole  of  ex- 
change ;  20  reals  vellon  =  1  Spanish  dollar  =  ...  l.OC 
Turkey. — 8  aspers  =  1  para  ;    40  paras  =  1  piastre 

(variable)  about "096 

Venice. — 100  centesimi  =  1  lira  =  'ISe 


VALUE  OF  FOREIGN  COINS. 


OuineA  

Sovereign  of  Oreat  Britain. 

Crown  of  Eugland 

Half  Crown  of )  nglund  

ShiiliiiK  of  Knglaud  

iVaiic  of  Fniuce 

Fivii  Franc  I'ioce  of  Frano« 
Livre  TournoiH  of  France  ... 
Forty  Franc  Piece  of  France 

Crown  ot  Franco 

Loai»-tl'(>r  of  Franc« 

Florin  of  the  NetlierliindB... 
Ouiltler  of  tho  Noihcrlamlf. 
Florin  of  ^  uuny  ... 

Thaler  of  I  i  I'rus- 

Bio  aii'l  iiiuy... 

Kix-Dollur  i.f  Jiiuiiiou 

Florin  of  PruKulii 

Maic-Biinno  of  Uauiburg  ... 

Florin  of  Aimlrlft 

Florin  of  s.ixony,  Bohemia 

and  TrleHto  

Florin  orf   Naromburg  and 

Frankfort    

Rlx-lx-liiii  of  D.iiriiark    

8,.r  iiiiirk.. 
I»„l  orwiiy 
Mill'  i     .  


«1.10 
4.80t 

i.ai5 

.008 

:?3 

.08 

.IflJ 

7.66 

106 

.40 
.4'i 
.40 

.69 

.78? 

m\ 

.85 

Mk 

.48 

.40 
1.00 
l.t'6 
1.00 
l.U 


Milree  of  Ittadelra 

Milree  of  Azores  

Real-VoUon  of  Spnin 

Keal-Plateof  Spain 

Pistole  of  Spain 

Rlalof  Spaii 

Plrtareen 

C'roBS  Pi«tareen 

Uuble  (silver)  of  liuBsla 

Iiu|)erial  of  UubbIu    

Poubloon  of  Mexico  

Half-Jo«  of  Portngul  


lAra.  of  TuBcauy  ami  Lom- 

bardv 

I-iru  of  Sardinia   

Ouucff  of  Sicily  

IMtontof  Nn]ilea 

CroATU  of  TuBoany   

Florence  Livre  

Oeuoa  Litre    

Uenava  Livre 

Leeboro  Dollar 

KwThb  LirrM 

Suudo  of  MalU 

TiirkiRh  Piastre 

Pak'odu  of  India 

llupea  of  India 

Taelof  China 


91.00 
.8Si 
.05 
JO 

8.07 
.13 
.18 
Mb 
.76 

7« 
1.V60 

&6S 

.16 
.186 

8.40 
.80 

1.00 
.16 
.181 
.21 
.00 
.« 
.40 
.06 

1.84 
.441 

1.48 


Ex.  (1).  A  broker  in  Toronto  sold  a  bill  of  exchange 
on  London,  tho  face  of  wliicli  was  for  i'750.  8*. ;  wliat 
did  he  rcooivo  for  the  bill,  exohaugo  boing  quoted  at 
llOJ? 

•  The  old  put*  r•^)  la  not  a  oola.  but  ia  kue  UeuominaUon  iu  which 
I  are  oBU^Jly  uiade. 
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Since  £1  —  $4Jxl.lO^,  i.e.,  $^  iucreased  by  lOJ  per  ocut, 
.-.  ^£750.  4=  $750.4X4^X1.10^. 
=  §3676.96. 
.-.  he  g9t  =  $8676.96  for  the  bill. 

Ex.  (2).  What  is  the  value  in  English  money  of 
4528-7  francs,  when  the  course  of  exchange  between 
Paris  and  London  is  at  25*3  francs  per  pound  sterling  ? 

''inoe  25  "8  francs  =  £1, 
1  frane       =  £2^^ 
.:  4528-7  francs  =  £~j^^,  or  iS179. 

Ex.  (8).  A  merchant  pays  a  debt  of  4879  milrees  in 
Portugal  with  £971.  lis.  O^d.  ;  what  is  the  course  of 
exchange  in  pence  per  mHree  ? 

^971.  lis.  9id.  =  932727  farthings 
Then  since  4879  milrees  =  982727  farthings, 

1  milroe  =    4^79    farthings,  or  21i   lax- 
.Linga ; 
.•.  the  course  of  exchange- is  58^  pence  per  milree. 

Ex.  (4).  If  11-65  Dutch  florins  are  given  for  24-42 
francs,  352  florins  for  407  marks  of  Hamburg,  and  68|* 
marks  for  82  silver  rubles  of  St.  Petersburg  ;  how  many 
francs  should  be  given  for  932  silver  rubles  ? 

Here  1  silver  ruble  =  -"33—  marks. 

1  mark  =  ''  •-^-  florins, 

I  florin  ■=  ^  *'*-3  francs ; 

.-.  1  sUver  ruble--^:^  X|;;  X  JfJl  francs,  or  8-3 
rancs ; 
.-.932  silver  rubles— 982x8-3  francs,  or  3075*6  francs. 

Ex.  (5).  A  New  York  merchant  remits  27940  florins 
to  Amsterdam  by  way  of  London  and  Paris,  at  a  time 
when  the  exchange  of  Now  York  on  London  is  $4-885 
for  £1,  of  London  on  Paris  is  25-4  francs  for  £'1,  and  of 
Paris  on  Amsterdam  is  212  iVaucs  for  100  florins  ;  |-per 
cent,  brokerage  being  paid  in  London  and  in  Paris,  how 
many  dollars  will  purchase  the  bill  of  exchange  ? 
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Since  100  flonns  =  212  francs, 

.-.  1  florin  =1^^^  francs. 

But  to  buy  a  bill  of  100  fr.  requires  a  bill  of  100^  ft-. 

.'.  to  buy  a  bill  of  1  fr.  requires  a  bill  of  f  H  fr. 

Again  25.40  fr.  =  £1 ; 

but  to  buy  a  bill  of  ^100  requires  iJ100| ; 
£1  "        £fU. 

Again  ^1  =  $4.885 ; 
•.  1  florin  =  $^5  X  m  X  ^0  X  t-8i  X  4-886. 

..  iS/»4U  norms  —  »        loox  soox  as.iox  sdo 
=  $11420.317,  sum  required. 

Ex.  (6).  A  merchant  of  Toronto  wishes  to  transmit 
2400  marcs  banco  to  Hamburg.  He  finds  exchange 
between  Toronto  and  Hamburg  to  be  85  cents  for  1 
marc.  The  exchange  between  Toronto  and  London  is 
$4.83  for  £1  ;  that  between  London  and  Paris  is  20 
francs  for  £1  ;  and  that  of  Paris  on  Hamburg  is  47 
rancs  for  25  marcs.  By  what  way  should  the  Toronto 
merchant  remit  ? 

By  direct  exchange  1  marc  =  $0*85 ; 

•.  2400marcB  —  $2400  X  0.86 
=  $840. 

By  circuitouB  exchange  25  marcs  ~  47  francs ; 
.-.1  marc  —  4J  fmncs. 
I)ut  20  francs  —  £1 ; 
.-.   1  franc    s^  £S. 
And  ^1  =  $4.88. 
.-.  1  marc  =-$4.88  XiSiXH; 

.../»n  ^9400X4.88X47 

.•    2 JOG  marcs  ^  ?   ^    aexafl 

=  S888.19. 

By  direct  exchange  the  morcliant  pays  $840  for  Ins  bill  of 
oxoliADge,  and  only  1888.19  by  the  circuitouH  mode 

,•,  tbo  circuitotiH  mode  ia  better  by  $1.81, 
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Examples-    (cxv) 

(1)  Wlien  87300  ere  paid  in  Toronto  for  a  bill  of  exchange 
on  Liverpool  for  £1500  ;  how  was  sterling  exchange  quoted  ? 

(2)  What  will  the  cost  of  a  bill  on  Paris  for  236874  francs, 
exchange  being  5.3  francs  to  the  dollar  ? 

(3)  If  £1  be  worth  12  florins,  and  also  be  worth  25  francs 
56  centimes,  how  many  francs  and  centimes  is  one  florin 
worth  ? 

(4)  If  £1  be  worth  25^  francs,  and  be  also  worth  2244 
copecks  in  Eussian  money,  what  ia  the  value  of  the  napoleon 
in  Eussian  copecks?     (N.]3. — 20  francs  =  1  napoleon.) 

(5)  The  French  franc  is  divided  into  100  centimes  and  the 
Frankfort  florin  into  60  kreutzers.  When  the  pound  ster- 
ling is  worth  25.50  francs  ia  Paris,  and  11  fl.  54  kr.  at 
Frankfort,  what  is  the  worth  of  the  napoleon  in  florins  and 
kreutzers  ? 

(6)  In  1869  exchange  on  Paris  was  quoted  in  New  York 
at  5.12^  iTancs  to  the  dollar  and  gold  was  at  135^.  If  a 
New  York  merehant  owed  12669  franca  in  Havre,  how  much 
would  he  have  to  pay  in  greenbacks  for  a  bUl  of  exchange  to 
cover  his  indebteduess  ? 

(7)  A  merchant  in  Toronto  wishes  to  remit  $2767.80  to 
Manchester,  England,  exchange  being  at  108  ;  what  will  be 
the  face  of  his  bill  in  pounds,  shillings  and  pence  ? 

(8)  Find  the  par  of  exchange  between  the  U.  S.  gold  eagle, 
weighing  258  grains  ^g  fine,  and  the  sovereign  of  which  1869 

weigh  40  lbs.  of  gold  f  i  fine  ? 

(9)  Find  the  arbitrated  rate  of  exchange  between  London 
and  Paris  when  the  course  of  exchange  between  London  and 
Amsterdam  is  12. 16:^  florius  for  £1,  and  between  Amsterdam 
and  Paris  209 1  h-ancs  for  100  florins. 

(10)  If  a  merchant  buys  &  bill  in  London,  drawn  in  Paris, 
at  the  rate  of  25.5  francs  per  pound  sterling,  and  if  this  bill 
IB  sold  in  Amsterdam,  at  the  rate  of  30  francs  for  14  florins, 
and  the  money  received  be  invested  in  a  bill  on  Hamburg, 
at  the  rate  of  18  florins  for  20  marcs  banco,  what  If  ihe  rate 
of  exchange  between  London  and  Hamburg,  or  what  is  a 
pound  sterling  in  London  worth  in  Hamburg  ? 

(11)  If  the  exchange  of  London  on  Hamburg  is  14  marcs 
banco  per  pound  sterling  ;  that  of  Hamburg  on  Amsterdam 
is  20  marcs  banco  for  18  floiins ;  that  of  Amsterdam  on 
Paris  is  28  florins  for  60  francs  ;  and  that  of  Paris  on  Tor- 
onto is  4  francs  for  72  cents,  what  is  the  rate  of  exchange 
between  London  and  Toronto,  or  how  many  dollars  are 
equal  to  £1  sterling  ? 
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(12)  The  exchange  at  Paris  upon  London  is  at  the  rate  ol 
25  francs  70  centimes  for  £1  sterling,  and  the  exchange  a< 
Vienna  upon  Paris  is  at  the  rate  of  40^  Austrian  florins  for 

20  francs  :  find  how  many  Austrian  florins  should  be  paid  at 
Vienna  for  a  ,£50  note. 

(13)  What  is  the  arbitrated  rate  of  exchange  between 
London  and  Lisbon,  when  bills  on  Paris,  bought  in  London 
at  25.65  Irancs  per  £.,  are  sold  in  Lisbon  at  525  rees  per  8 
francs? 

(14)  Given  that  1  ounce  Troy  equals  31.1  grammes;  thai 
10  grammes  of  French  standard  gold  are  worth  81  francs; 
and  that  the  worth  of  a  given  weight  of  English  standard 
gold  is  to  that  of  the  same  weight  of  French  standard  gold 
as  3151  to  8100,  find  what  number  of  Troy  ounces  of  Enghsh 
standard  gold  the  franc  is  equal  to,  and  what  is  the  fixed 
number  of  francs  equivalent  to  £1  ? — the  English  mint  price 
of  standard  gold  being  77«.  10^.  per  ounce. 

Examination  Papers. 
I. 

(1)  If  three  fluids,  whose  volumes  are  as  3,  7,  and  12,  and 
their  specific  gravities  .95,  1.15,  and  1.86,  be  mixed  together; 
what  will  be  the  specific  gravity  of  the  compound  ? 

(2)  If  f  of  A'b  money  equals  i  of  B's,  and  |  of  B's  equals 

}\  of  C's,  and  the  interest  of  all  their  money  at  8  per  cent, 
or  4  years  6  months  is  $6291,  how  much  money  has  each? 
(8)  A  Toronto  merchant  wishes  to  pay  n  debt  of  £1200  in 
London.      How   matiy   dollars   must   he    pay    to    procure 
remittances  through  Franco  and  Hamburg  if  we  allow  that 

21  francs  ■■  S4,  19  marcs  banco  at  Hamburg  ■-  85  francs  at 
Paris,  and  £7  at  London  ■■  96  marcs  banco  at  Hamburg.      « 

(4)  A  merchant  in  Cincinnati  wishes  to  remit  $14831.60 
to  Now  York.  Exchange  on  -New  York  is  ^  per  cent. 
prr-minm,  but  in  St.  Louis  )  per  cent,  premium,  from  St. 
Tionis  to  New  Orloann  4  per  cont.  discount,  atid  from  Now 
Orleans  to  New  York  1  per  cent,  discount.  What  will  be 
value  iti  Now  York  by  etioh  method,  and  how  much  better  ie 
the  circular? 

(6)  A  merchant  in  Toronto  parckased  a  draft  on  Ne^ 
York  for  riOGO,  drawn  at  00  days,  paying  $2670.89.  What 
<raa  the  ooorte  of  exohange  f 

XL 

(1)  ▲  murobant  mixev  U  Ibi.  of  tea  with  6  Ibe.  of  an  in- 
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ferior  "quality,  and  gains  16  %  by  selling  the  mixture  at  87 
cents  per  pound.  Allowing  that  a  pound  of  the  one  cost  12 
cents  more  than  a  pound  of  the  other,  what  was  the  cost  of 
each  kind  per  pound  ? 

(2)  A  and  B  are- in  partnerahip  in  a  concern  in  which  A 
has  :|>20000  engaged,  and  B  830000.  The  gross  receipts  for 
a  year  are  $12800 ;  of  this  one-eighth  part  is  expended  in 
salaries  of  clerks,  and  $120  in  insurance.  By  an  arrange- 
ment between  the  partners,  A  is  to  receive  8  %  upon  his 
capital,  and  B  A  %  upon  his,  and  then  the  remainder  of  the 
profits  is  to  be  divided  in  proportion  to  the  capital  employed, 
ti'ind  the  net  receipts  of  A  and  B. 

(3)  Bills  on  Amsterdam,  bought  in  London  at  12  florins 
15  cents  per  £1  sterling,  are  sold  in  Paris  at  57^  florins  for 
120  francs  ;  what  is  the  course  of  exchange  between  London 
...nd  Paris  ? 

(4)  On  the  1st  Jan.,  A  brought  into  a  business  $1400,  and 
on  Ist  April  $2000  more;  on  the  1st  June  he  took  out 
$1600,  and  3  months  after  this  he  brought  in  $2400.  B 
brought  into  the  business  $2000  ;  4  months  after  this  he 
took  out  $600,  and  on  the  1st  Nov.  brought  in  $2600.  Their 
clear  profit  for  the  year  is  $4032.  How  much  ought  each  to 
receive  ? 

(6)  A  cask  contains  12  gals,  of  wine  and  18  gals,  of  water  ; 
another  cask  contains  9  gals,  of  wine  and  3  gals,  of  water ; 
how  many  gallons  must  be  drawn  from  each  cask  so  as  to 
produce  by  their  mixture  7  gals,  of  wine  and  7  gftls.  of 
water  ? 

III. 

(1)  A  merchant  has  sugar  at  8,  10,  12,  and  20  cents  a 
pound ;  with  these  he  wishes  to  fill  a  cask  that  holds  200 
lbs. ;  how  much  of  each  kind  must  he  take,  so  that  tho 
mixture  may  be  worth  15  cents  a  pound  ? 

(2)  A  15  days*  draft  on  Montreal  yielded  $1190.234  when 
Hold  at  1^  %  discount,  and  interest  olf  at  6  per  cent.  What 
was  the  face  of  the  draft  ? 

(3)  If  A  gain  $120  in  6  months,  B  $150  in  5  months,  and 
C  $210  in  9  months ;  what  was  the  whole  stock,  C's  part  of 
it  being  $400. 

(4)  From  a  cask  of  wine  one-fourth  is  drawn  off,  and  the 
cask  is  filled  up  with  water,  one-fourth  of  the  mixture  is  then 
drawn  off,  and  the  cask  again  filled  up  with  water,  after  this 
has  been  done  four  times  altogether,  what  fraction  of  the 
original  quantity  of  wine  will  be  left  in  the  cask  ? 
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(6)  A  person  in  London  owes  another  in  St.  Petersburg 
920  roubles,  which  must  be  remitted  through  Paris.  He 
pays  the  requisite  sum  to  his  broker,  at  a  time  when  the 
exchange  between  London  and  Paris  is  25.15  francs  for  £1, 
and  between  Paris  and  St.  Petersburg  1.2  francs  for  1  rouble. 
The  remittance  is  delayed  until  the  rates  are  25.85  francs  for 
.£1  and  1.15  francs  for  1  rouble.  What  does  the  broker  gain 
or  lose  by  the  delay? 

IV. 

(1)  If,  when  the  course  of  Exchange  between  England 
and  Spain  is  38  Jd.  per  dollar  of  20  reals,  a  merchant  in 
Liverpool  draws  a  bill  of  £354.  IGs.  3d.  on  Madrid,  how 
many  dollars  and  reals  will  pay  the  draft  ? 

(2)  I  wish  to  pay  a  bill  in  Naples  of  7600  lire ;  the  direct 
exchange  is  $0.22  =  1  lira;  the  exchange  on  London  is 
$4.95;  of  London  on  Paris  is  £1  =  26  francs;  of  Paris  on 
Naples  is  1^  francs  =  l  lira.  What  is  the  difference  between 
the  direct  and  circuitous  exchange  ? 

(8)  A  merchant  in  New  York  gave  $1000  for  a  bill  on 
London  of  £200.     What  was  the  rate  of  exchange  ? 

(4)  A  merchant  in  New  York  wishes  to  pay  £3000  in 
London.  Exchange  on  London  is  at  par ;  on  Paris,  6 
francs  25  centimes  per  $1;  and  on  Amsterdam,  40  cents  to 
a  guilder.  The  exchange  between  France  and  England  at 
the  same  time  is  25  francs  to  £1,  and  that  of  Amsterdam  on 
England  12 J  guilders  to  £1.  Which  is  the  most  advantage- 
ous, the  dii-ect  exchange,  or  tlurough  Paris,  or  through  Ams- 
terdam ? 

(6)  How  many  pounds  of  sugar  at  8,  18,  and  14  cents  per 
pound,  maybe  mixed  with  8  pounds  at  9^  cents,  2  pounds 
at  8^  cents,  and  4  pounds  at  14  cents  a  pound,  so  as  to  gain 
16  per  cent,  by  selling  the  mixture  at  14^  cents  per  pound  ? 

V. 

(1)  Three  districts  are  to  provide  according  to  their  pomj- 
lation  a  contingent  of  182  men.  The  population  of  the  dis- 
tricts is  2450,  785,  and  4801  rosnectivoly  ;  find  as  exactly  as 
possible  the  number  of  men  to  bo  provided  by  each  district. 

(2)  A  person  mixes  4  gallons  of  gin  at  16».  per  gallon, 
witli  4  gallons  of  water  and  a  gallon  of  base  spirit  worth  U)r.; 
wliat  is  liis  gain  per  cent,  on  his  outlay  by  Bulling  the  miX' 
tore  at  2g«.  por  bottle  of  0  to  the  guUun  ? 

(8)  The  stocks  of  8  partners.  A,  Ji,  and  C,  are  •8500, 
•22U0,  and  92600.  raipeotively ;  their  gains  are  91120, 9d80, 
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and  $1200  respectivSly.     If  B's  stock  ia  in  trade  2  months 
longer  than  ^'s,  what  time  was  each  stock  in  trade  ? 

(4)  A  merchant  every  year  gains  50  fo  on  his  capital,  of 
which  he  spends  ^1200  per  annum  in  house  and  other  ex- 
penses. At  the  end  of  4  years  he  finds  himself  in  possession 
4  times  as  large  as  what  he  had  at  commencing  business  ; 
what  was  his  original  capital  ? 

(5)  There  are  two  mixtures  of  wine  and  water,  the  quan- 
tities of  wine  in  which  are  respectively  *84  and  '46  of  the 
whole.  If  a  gallon  of  the  first  is  mixed  with  two  gallons  of 
the  second,  what  decimal  part  will  the  wine  be  in  the  com- 
pound, and  how  much  per  cent,  will  the  first  mixture  be 
■strengthened  ? 

XXXI.    Ratio  and  Proportion. 

211.  If  A  and  B  be  quantities  of  the  same  kind,  the 
relative  greatness  of  A  with  respect  to  B  is  called  the 
Ratio  of  A  to  B. 

212-  The  ratio  of  one  quantity  to  another  quantity  is 
represented  in  Arithmetic  by  the  fraction,  which  ex- 
presses the  measures  of  tlio  first  when  the  second  is 
taken  as  the  unit  of  measurement. 

Thus  if  5  shillings  be  the  unit,  the  measure  of  8  shillings 
is  f ,  and  the  ratio  of  3  shillings  to  5  shilUngs  is  represented 
by  the  fraction  |. 

The  words  "  the  ratio  of  8  shillings  to  6  shillings  " 
are  abbreviated  thus : 

8  shillings  :  5  shillings. 

213.  Ratios  may  be  compared  with  each  other  by 
comparing  the  fractions  by  which  they  are  represented. 
Thus  2  pence  :  5  pence  is  represented  by  } 
and    3  pence  :  7  pence  is  represented  by  I 
Now  !  =  a,  and  ?  =  Jj, 

.•.  I  is  greater  than  | 
and  .•.  8  pence  :  7  pence  is  greater  than  2  pence  :  5  pence. 
Wlien  we  thus  compare  the  ratios  existing  between 
two  pairs  of  quantities,  it  is  not  necessary  that  all  /our 
quantities  should  be  of  the  same  kind  ;  it  is  only  neces- 
sary that  each  pair  should  be  of  the  same  kind. 
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For  example,  we  can  compare  the  ratio  of  4  shillings 
to  7  shilUngs  wath  the  ratio  of  7  days  to  12  days,  and 
finding  tliat  1^  is  less  than  -/j,  we  may  say  that  the  ratio 
of  4  shillings  to  7  shillings  is  less  than  the  ratio  of  7 
days  to  12  days. 

214.  When  the  ratio  symbol  (  :  )  is  placed  between 
two  numbers  we  may  substitute  for  it  tlie  fi'action 
symbol. 

Thus  if  we  have  to  compare  the  ratios  2  :  8  and 
6  :  7,  we  effect  it  by  compai-ing  the  fractions  f  and  |. 

215.  Katios  are  compowuled  by  multiplying  together 
the  fractions  by  which  tliey  are  represented,  and  ex- 
pressing the  resulting  fraction  as  a  ratio. 

Thus  the  ratio  compounded  of  2  :  3  and  6  :  7  is 
10  :  21. 

2  and  8  are  called  the  Terms  of  the  ratio  2  :  8. 

2  is  called  the  Antecedent  and  8  the  Consequent  of 
the  ratio. 

216.  Ratios  are  either  direct  or  inverse. 

A  direct  ratio  is  the  quotient  of  the  antecedent  divi- 
d*d  by  the  consequent. 

An  inverse  ratio,  or  reciprocal  ratio,  is  the  quotient  of 
lb«  eoiiscqueui.  divided  by  the  antecedent. 

Examples-    (cxvi) 

(1 )  Compare  the  ratios  2 :  5  and  4 :  9. 

(2)  Compare  the  ratios  17  :  89  and  19  :41, 

(8)  Compare  the  ratius  4  :  7,  8  :  15  aud  18  :  24. 

(4)  Compound  the  ratios  6  : 7,  18 :  16,  21 :  91,  and  45  :  .Vi. 

(V)  Compound  the  ratios  H^  :  4,  SJ  :  7,  Ik  :  8^.  2J  :  1|, 

(6)  ir  the  ratio  be  25  and  the  cousoquent  11.25,  what  is 
the  antecedent  ? 

(7)  How  much  docs  the  ratio  80x4x8:12x16x2  exceed 
that  of  60 -h  (8  X  5) :  20X  2 -i- 8  ? 

(8)  Wbut  is  tlie  ricprocal  ratio  of  J  :  J  ;  of  2|^ :  7*9  ? 

S\)  A  owns  a  fiiriu  of  18<)  uorcK.     Tlicrn  are  86  sq.  niilos 
e  t<»wnHliip  in  wliirli  it  is  situatod.     What  is  iUp  rela- 
tion of  tb«  Utter  to  th«  furmor  ? 
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(10)  The  ratio  63  :  t')2  results  from  compounding  four 
ratios  togetlier ;  tlu'ee  of  these  are  7:8,  12  :  15,  and  A  :  f ; 
express  the  fourth  ratio  in  its  simplest  form. 

(11)  What  effect  has  adding  the  same  quantity  to  iioth 
terms  of  a  ratio. 

PROPORTION. 

217.  Proportion  consists  in  the  equality  of  two  ratios. 

The  Arithmetical  test  of  Proportion  is  therefore  tlmt 
the  lu'o  fractions  rep7'escntiwj  the  ratios  must  be  equal. 

Thus  the  ratio  6  :  12  is  equal  to  the  ratio  4  :  8,  be- 
cause the  fraction  y'^j  =  the  fraction  |. 

The  four  numbers  G,  12,  4,  8,  written  in  the  order  in 
which  they  stand  in  tlie  ratios,  are  said  to  be  in  propor- 
tion, or  jjroportionab,  anil  this  relation  is  thus  ex- 
pressed— 

6  :  12  =  4  :  8. 
The  two  terms  6  and  8  are  called  the  Extremes. 
12  and  4  the  Means. 

The  sign  of  equality  is  usually  expressed  thus,  : :  and 
then  the  ratios  read  6  is  12  as  4  is  to  8. 

218.  When  four  numbers  are  in  proportion, 

the  product  of  the  extremes  =  the  product  of  the  means. 

For  example,  if  G  :  12  ::     4:8 
()  X  8  =^  i2  X'4 
For,  since  1%  =  ^,  by  hypothesis, 

1      0  X  8  - 

fi  X  S     4  X  Jj2  _ 

'   •     12  X  8  8  X  1  a' 

Now  the  denominators  of  these  fractions  are  equal, 
and  therefore  the  numerators  must  also  be  equal,  that 
is 

6  X  8  =-  4  X  12 

From  this  it  is  evident  that  if  three  out  of  the  four 
numbers  that  form  a  proportion  are  given,  we  can  fiiicl 
the  fourth. 
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Ex.  (1).  Find  a  fonrtli  proportional  to  8,  16,  7. 
8  :  15  =  7  :  number  required, 
.*.  8  X  number  required  =  16  x  7, 
.*.  number  required  =  L«JL7   =  35. 

Ex.  (2).  What  number  Las  the  same  ratio  to  9  that 
3  has  to  5  ? 

3:6  =  number  required  :  9, 

;".  5  X  number  required  =  3x9, 

.'.  number  required  =  3'  ^--  52^ 

219.  Three  numbers  are  said  to  be  in  Continued 
Pbopobtion  when  the  ratio  of  the  first  -to  the  second  is 
equal  to  the  ratio  of  the  second  to  the  thii'd. 

Thus  3,  6,  12  are  continued  proportion, 

lOr      y    y^. 

The  second  number  is  called  a  Mean  Pbopobtional 
between  the  first  and  the  third. 
Ex-  Find  a  mean  proportional  between  6  and  24. 
6  :  required  number  =  required  number  :  24  ; 
.*.  required  niunber  X  required  number  =  6  X  24  ; 
.*.  square  of  required  number  =  144, 
.'.  required  number  is  12. 

220.  When  two  quantities  are  connected  in  such  a 
way,  that   when  one  is  mcreased  2,  8,    ....  times,  the 

other  is  also  increased  2,  8,  times,  they  are  in 

direct  proportion. 

For  example,  if  1  lb.  of  sugar  cost  0  cents, 
2  lbs.  will  cost  2x0  cents, 
8  lbs.        ••        8  X  9  cents; 
hence  7  lbs.        "       7x9  cents. 
And  26  lbs.        "      26  x  9  cents, 
.'.  7  lbs.  :  26  lbs.  : :  7  x  9  cents  :  26  x  9  cents. 
That  is,  the  oott  of  sugar  is  directly  proportional  to  its 
weight. 

221.  Wlion  two  quantities  nro  connected  in  stich  h 

way,  tliat  wlion  one  is  increased  2,  8,  times,  the 

uthor  is  dimitiisfted  2,  8,  iiraes,  they  are  inver$ely 
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i)roportional ;  thus,  if  one  man  can  mow  a  field  in  12 
(lays,  2  men  can  mow  it  in  half  the  iirae,  or  in  y  days ; 
8  men  in  a  third  of  the  time,  or  in  ^  days,  &c. 

hence  four  men  can  mow  it  in  —^  days ; 

and  12  "  "  H    ^^7^  5 

4  men  :  12  men  :  :  ^  days  :  ^  days  ; 
that  ia,  the  nttmber  of  men  required  to  do  a   certain  work  is 
inversely  proportional  to  the  number  of  days,  or  vice  versa. 

Examples-    (cxvii) 

(1)  Arrange  4,  8,  9  and  12  so  that  they  may  be  in  propor- 
tion. 

(2)  Find  the  seco  id  term  when  18,  2-6  and  1"8  are  the 
other  8  terms  of  a  proportion. 

(3)  Find  a  mean  proportional  to  '038  and  '00152. 

(4)  If  ^  =  3i  of  B,  and  0=5^  of  B,  find  the  ratio  of  A 
ioC. 

(6)  Find  a  fourth  proportional  to  5,  7,  and  15. 

(6)  Find  a  fourth  proportional  to  f,  ^,  and  f . 

(7)  Find  a  fourth  proportional  to  '3,  "16,  and  'OO. 

(8)  Find  a  mean  proportional  to  14  and  5G. 

(9)  Find  a  mean  proportional  to  ^^  '"^d  f  f . 

(10)  Divide  $1587  among  A,  B,  C,  D,  so  that  A's  share 
:  to  B's  share  =G  :  6,  B's  share  :  &$  share  =  4  :  3,  and  Ci 
^hare  :  !>'«  share  =  8:2. 

SIMPLE   PROPORTION  OR  RULE  OF  THREE. 

222.  When  Three  terms  of  a  proportion  are  given  to 
find  the  fourth  it  is  a  Simple  Phoportion.  In  a  simple 
^iroportion  we  have  two  ratios  given ;  one  of  these  has 
both  terms,  the  other  is  incomplete,  having  only  one 
term.  Two  of  the  given  terms  must  be  of  one  kind  and 
the  third,  and  the  answer  of  another  kind. 

Ex.  (1).  If  5  horses  eat  20  bushels  of  oats  in  a  given 
time,  how  many  bushels  will  8  horses  eat  in  the  same 
time  ? 

Here  the  number  of  bushels  consumed  is  directly 
proportional  to  the  number  of  horses, 

hence  6   :   8   ::   20  bu.  :  bu.  required: 

;.  bu.  required  =  ^^^  =82. 
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Ex  (2).  If  6  men  can  do  a  piece  of  work  in  5  days, 
in  what  time  can  9  men  do  Hie  same  work  ? 

Here  the  time  is  inversely  proportioned  to  the  number 
of  men, 

hence  9  :  6   ::   6  days  :  days  required ; 

.'.  days  required  =  -5—  =-  8^. 

Ex.  (8).  If  8  cwt.  1  qr.  of  hay  cost  $2.21,  what 
should  8t.  5  cwt.  cost? 

Here  the  cost  is  directly  proportional  to  the  quantity. 
Hence  8  cwt.  1  qr.  :  St.  5  cwt.   ::   $2.21   :  dollars 
required ; 

Here  we  reduce  the  1st  and  2nd  terms  to  the 
common  denomination,  quax'ters,  and  the  proportion  be- 
comes 

18  :  2G0   ::   $2.21   :  dollars  required; 

.-.  Dollars  requii-ed=  »-i»A8^»-L  =$44.20. 

From  tliese  examples  we  deduce  the  following  rule  : 

Write  the  given  nv/nher  that  is  of  tlte  same  kind  us  the 
required  fourth  term,  for  the  third  term  0/  t/ie  proportion, 
Tlien  consider  from  the  nature  of  the  question  whether  the 
answer  is  to  be  greater  or  less  tfian  tlie  third  term.  IJ 
greater,  place  t/ie  larger  of  tlie  two  remaining  numbers  in 
the  second  place ;  if  less,  in  tfie  first.  Tl^i  having  re- 
duced the  first  and  second  terms  to  tliesame  denomiiuition, 
multiply  the  secxntd  and  third  terms  togeOur,  and  divide 
tfie  j/roduct  by  t/ie  first  term.  The  quotient  will  be  tlie 
annoer  required. 

^OTE. — After  tlio  tliird  term  has  boen  written  down 
the  order  of  the  other  two  may  bo  ascertained  by  a 
qnestion.  Thus,  in  Ex.  {!) :  *•  Jf  5  liorsos  eat  20  bu., 
will  8  horses  eat  more  or  loss  than  20  bu.  ?"  More  ; 
benoe  6:8.  In  Ex.  (2) :  "  If  0  men  do  a  piece  of  work 
in  6  days,  will  it  take  9  men  a  lunger  or  ahurtor  pmiod 
than  6  days  ?  "     Shorter  ;  hence  0  :  0. 


J 
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Examples,    (oxviii) 

(1)  A  person  after  paying;  an  income  tax  of  7d.  in  the  £1 
Ixas  a  net  income  of  £1247.  10s.  5d.  ;  what  was  his  gross 
income  ? 

(2)  A  watch  which  is  10  minutes  too  fast  at  12  o'clock 
noon  on  Monday,  gains  3m.  10s.  a  day ;  what  will  be  the 
time  by  tho  watch  at  a  quarter  past  10  a.m.  on  the  following 
Saturday  ? 

(3)  In  running  a  3  mile  race  on  a  course  ^  of  a  mile  round, 
A  overlaps  B  at  the  middle  of  the  7th  round.  By  what 
distance  will  A  win  at  the  same  rate  of  running  ? 

(4)  A  watch  was  6/^  niin.  slow  at  noon  ;  it  loc>es  12  min. 
in  20.^  hours  ;  find  the  true  time  when  its  hands  are  together 
for  the  fourth  time  after  noon. 

(5)  If  4  men  or  6  women  or  9  boys  can  perform  a  piece  of 
work  in  27i  days,  in  what  time  can  (1)  5  men  and  9  women 
perform  it  ?  and  (2)  6  men  and  8  boys  perform  it  ? 

(6)  If  14|  shares  of  a  property  are  worth  $116.15,  what  are 
5f  shared  worth  ? 

(7)  A  floor  can  be  covered  by  32J^  yards  of  carpet  7  quar- 
ters wide ;  how  many  yards  of  Brussels  carpet  26  in  width 
will  cover  the  same  room  ? 

(8)  Two  clocks,  of  which  one  gains  4m.  ISs.  and  the  other 
loses  8m.  15  s.  in  24  hours,  were  both  within  2^  min  of  the 
true  time,  the  former  fast  and  the  latter  slow,  at  noon  on 
Monday  ;  they  now  difler  from  one  another  by  half  an  hour  ; 
find  the  day  of  the  week  and  the  hour  of  the  day. 

(9)  If  6336  stones  3.|  ft.  long  complete  a  certain  quantity 
of  wall,  how  many  similar  stones  of  2|  ft.  long  will  raise  a 
like  quantity  ? 

(10)  A  besieged  town,  containing  22400  inhabitants,  has 
provisions  to  last  3  weeks  ;  how  many  must  be  sent  away 
that  they  may  be  able  to  hold  out  7  weeks  ? 

COM  FOUND  PROPORTION. 

223.  Where ^w",  seven,  nine,  &c.,  terms  of  a  propor- 
tion are  given  to  find  a  »ixth,  eighth,  tenth,  &c.,  term  it 
is  called  Compound  Proportion  or  tile  Double  Bulk  of 
Three. 

In  Compound  Proportion  tliere  are  three  or  more 
ratios  given,  all  being  complete  bnt  one. 
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A  Compound  Proportion  is  produced. by  multiplying 
together  tiie  corresponding  terms  of  two  or  more  simple 
proportions. 

Thus,  12  :     6  :  :       4:2 
9:8::       6:2 

6  :     4  ; :     10  :    8  multiplied"  together   produce 
the  proportion  540  :  72  :  :  240  :  32. 

Ex.  If  6  men  in  8  days,  working  10  hours  a  day, 
can  reap  24  acres  of  wheat,  how  many  acres  could  10 
men  reap  in  15  days  of  12  hours  each  ? 

6     :  10      :  :  24  :  acres  required 
8     :   15 
10     :  12 


480     :  1800  :  :  24  :  arces  required. 
.-.  acres  required  =  •  8oox2ji_  _  ^^ 

24  tlie  term  of  the  imperfect  raito  is  put  in  the  Srd 
place  ;  the  other  ratios  are  then  considered  separately 
and  treated  as  in  Simple  Proportion.  After  all  the 
ratios  have  been  stated,  all  the  first  terms  are  multi- . 
plied  together  for  a  new  first  term  and  similarly  witli 
the  second  terms.  The  answer  is  then  got  as  in  iSimph 
Proportion. 

Note.  I. — Before  compounding  the  complete  ratios  it 
is  convenient  to  cancel  all  the  factors  common  to  the 
first  terms,  and  to  tlie  2nd  or  8rd  terms.  Wiicn  any  of 
the  Ist  and  2nd  terms  are  not  of  the  same  denomina- 
tion they  must  bo  reduced  to  a  common  denomiuiition 
before  ])roooeding  with  the  solution. 

NoTK  II. — Before  stating  the  question  it  is  conveni- 
ent to  write  down  the  teims  of  the  supposition  undci 
one  another  and  opjio.site  those  to  jjlaco  the  correspond- 
ing terms  of  the  demand  with  an  z  opposite  the  tenn 
of  the  same  name  as  the  answer  required. 

Thus,  io  Uio  above  oxamplo  0  mon    10, 

6  days  16, 
10  bourH  12, 
24  AoroB   K. 
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Examples    (cxix) 

(1)  If  18  men  in  12  days  build  a  wall  40  leet  long,  8  feet 
thick,  and  16  feet  high,  how  many  men  must  bo  employed 
to  build  a  wall  120  yards  long,  8  feet  thick,  and  10  feet  high, 
in  60  days  ? 

(2)  An  engineer  engages  to  complete  a  tunnel  8J  miles 
long  in  2  years  10  months  ;  for  a  year  and  a  half  he  em- 
ploys 1200  men,  and  then  finds  he  has  completed  only  three- 
eighths  of  his  work ;  how  many  additional  men  must  he 
employ  to  complete  it  in  the  required  time  ? 

(3)  Two  sets  of  men  perform  the  same  amount  of  work. 
Each  man  in  the  first  set  is  stronger  than  each  one  in  the 
second  in  the  ratio  of  7  to  6;  the  first  set  works  6  days  a 
week  for  10  weeks,  and  the  second  set  5  days  a  week  for  7 
weeks.  If  there  are  9  men  in  the  first  set,  how  many  are 
there  in  the  second  ? 

(4)  If  20  men  can  excavate  185  cubic  yards  of  earth  in  9 
hours,  how  many  men  could  do  half  the  work  in  a  fifth  of 
the  time  ? 

(5)  At  the  siege  of  Sebastopol  it  was  found  that  a  certain 
length  of  trench  could  be  dug  by  the  soldiers  and  navvies  in 
4  days,  but  that  when  only  half  the  navvies  were  present  it 
required  7  days  to  dig  the  same  length  of  trench.  Compare 
the  amount  of  work  done  by  the  navvies  with  that  done  by 
the  soldiers. 

(6)  Two  elephants  which  are  ten  in  length,  9  in  breadth, 
36  in  girt,  and  7  in  height,  consume  one  droiia  of  grain  ; 
how  much  will  be  the  rations  of  10  other  elephants,  which 
are  a  quarter  more  in  length  and  other  dimensions  ? 

(7)  How  many  revolutions  will  be  made  by  a  wheel  which 
revolves  at  the  rate  of  860  revolutions  in  7  minutes,  while 
another  wheel,  which  revolves  at  the  rate  of  470  in  8  min., 
makes  658  revolutions  ? 

(8)  A  piece  of  work  is  to  be  done  in  86  days ;  15  men 
work  at  it  15  hours  a  day,  but  after  24  days  only  f  of  it  is 
done ;  if  three  more  men  are  put  on,  how  many  hours  a  day 
must  all  work  to  finish  it  in  the  given  time  ? 

(9)  If  248  men,  in  6^  days  of  12  hours  each,  dig  a  ditch  of 
7  degrees  of  hardness,  282i  yds.  long,  3§  yds.  wide,  and  2J 
yds.  deep ;  in  how  many  days  of  9  hours  each,  will  24  men 
dig  a  ditch  of  4  degrees  of  hardness,  887^  yds.  long,  6^  yds, 
wide,  and  8J  yds.  deep? 

(10)  If  5  compositors  in  16  days  of  11  hours  each,  can 
compose  25  sheets  of  24  pages  in  a  sheet,  44  lines  in  a  page. 
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and  40  letters  in  a  line,  in  bow  many  days  of  10  hours  each, 
can  9  compositors  compose  a  volume  (to  be  printed  in  tb« 
same  kind  of  type),  consisting:  of  86  sheets,  16  pages  to  a 
sheet,  60  lines  to  a  page,  and  45  letters  to  a  line  ? 

XXXII.    The  Metric  System. 

224-  The  Metric  System  of  Weights  and  jMeasures  ia 
now  in  iise  in  many  coiantries  of  Europe.  The  foUow- 
ing  is  an  account  of  the  system  as  it  is  established  in 
France,  where  it  originated  at  the  end  of  the  last 
century. 

The  basis  of  all  measurement  is  the  Metre,  a  measure 
of  length  equal  to  the  ten-millionth  part  of  the  distance 
from  the  North  Pole  to  the  Equator. 

The  length  of  the  Metre  in  English  Measure  is  89.37 
inches,  nearly. 

Units  of  Metric  Measures. 

1.  Length. — The  Metre. 

2.  Surface. — The  Are  =  100  squai-o  metres. 
8.  Solidity. — The  Stere  =  1  cubic  metre. 

4.  Capacity. — The  Litre  =  tlie  cube  of  the  tenth 
part*  of  a  metre. 

6.  Weight. — The  Gramme,  which  is  the  weight  of  a 
quantity  of  distilled  water  which  fills  the  cube  of  the 
hundredth  part  of  a  metre. 

The  Tables  of  Weights  and  Measures  under  the  Metric 
System  are  constructed  upon  one  uniform  principle. 
Prefixes  derived  from  Greek  and  Latin  are  attached  to 
each  of  the  units. 

Qretk  Prefixes, 

Deoa  stands  for  10  times 

IJecto  standH  for  100  times 
Kilo  StandH  for  1000  tinicB 
Myria  stands  for  10000  times 

Latin  Prttfiaeu. 
D«oi  fltandH  for  the         lOtli  part' 
0«nti  StandH  for  the     lOOth  pari 
Milli  stands  for  tbfl     100(JUi  part 


-the  unit. 


■  of  the  unit. 
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Thus. 

A  decametre  =  10  metres. 

A  hectolitre  =100  litres. 

A  kilogramme  =  1000  grammes. 

A  myriametre  =  10000  metres. 

\l80, 

A  decilitre  =  '1  litre. 

A  centimeti"e      =  '01  metre. 
A  milligramme  =  '001  gramme. 
Note. — In  English  measures  the  following  are  rough    ap- 
proximations of  some  of  the  French  measures  : 
The  Kilogramme  is  about  2i  lb.  Avoird. 
The  LHre  is  about  1^  pints. 

The  Kilometre      is  about  6    furlongs. 
The  Hectare         is  about  2^  acres. 

MEASURES  OF  LENGTH. 

10  decimetres  (dcm.) 1  metre  (m.). 

100  centimetres   (cm.) •' 

1000  millimetres  (mm.) " 

1000  metres 1  kilometre. 

1  inch   =  2,539954  centimetres. 
1  foot    =  8-047945  decimetres. 
1  yard  =  0-914383  metres. 
1  mile  =  1-609316  kUometres. 
Note. — A  rough  rule  for  converting  French  metres  into 
English  yards  is  to  add  10  per  cent,  to   them.     Thus  40 
metres  are  nearly  equal  to  44  yards. 

MEASURES  OF  SURFACE. 
100  square  decimetres  (sq.  dcm.)  =  1  square  metre  or 

centiare  (sq.  m.) 
10000      "       centimetres  (sq.  cm.)  =  •• 

lOOOOOO      "      millimetres  Csq.mm.)  =  " 

100  square  metres 1    are. 

10000  "  1    hectare. 

1  square  inch   =  6*4513669    sq.  cm. 
1       "       foot   =  9-2899683    sq.  dcm. 
I       "       yard  =  0-83609715  sq.  m. 
I      "      acre   =  0-40467101  hectare. 
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MEASURES  OF  CAPACITY. 

1000  cubic  decimetres  (cb.  dcm.)...l  cubic  metre  or  gtere. 
1000000  cubic  centimetres  (cb.  cm.)  " 

lOOOOOnoOO  cubic  milltmetres  (cb.  mm.)        " 

1  cubic  decimetre 1  litre. 

1     "      inch  =  16-386176  cb.  cm. 

1     "      foot  =  28-310H12  dcm. 

1  gallon         =  4'54345797  litres. 

MEASURES  OF  WEIGHT. 

1  cubic  centimetre  of  distilled  water  at  4°C.  at  the  sea's 
level  in  the  latitude  of  Paris  is  1  giam  (grm.) 

1000  cubic  centimetres  of  distilled  water  weijifhed  under 

the  same  conditions 1  kilogram  (kilo.) 

1000  grams  (grms.)  1  kilogram. 
10000  decigrams    .... 
100000  centigrams  ...  " 

1000000  milligrams  .... 

1  grain    =    0-06479895  gram. 
Itroyoz.  =  81-1()3496      grams. 
llb.ava.=     0-45859265  kilo. 
1  cwt.       =  60-80287C89  kUos. 

Examples,   (cxx) 

(1)  What  is  the  fhndaraontal  unit  in  this  system  ?   Wlience 
and  why  was  it  chosen  ? 

(2)  Name  the  units  of  weight  and  capacity,  and  show  how 
largor  and  smaller  meauures  are  attained. 

f  R)  Give  the  English  equivalents  of  a  kilometre  and  kilo- 

griiTii. 

(4)  How  many  millimetres  are  contained  in  6  metres  ? 

(5)  How    many   decimetres   are    equivalent   to   106725 
millimetres  ? 

(6;  U«*quirod  the  number  of  milligrams  in  15  cb.  cm.  of 
wut'-r  mouHitrod  at  4^G.  7 

(7)  How  many  iiiillimfltres  and  centimetres  are  repnclivo' 
ly  contained  in  0.4})7  of  a  decimetre. 

(8)  How  many  iqoare  oeulimntres  are   there    in    15. A 
ii9a«re  metrM  f 
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(9)  How  many  square  decimetres  are  contained  in 
108642  square  centimetres  ? 

(10)  Define  the  gram  and  litre.  How  many  grams  are 
contained  in  1.725  kilograms  ? 

(11)  How  many  milligrams  are  there  in  a  decigram  ?  How 
many  decigrams  in  a  kilugram  ? 

(12)  How  many  centigrams  are  contained  in  2.6G7  kilo- 
granas  ? 

(13)  Eequired  the  number  of  milligrams  contained  in  5 
cubic  centimetres  of  water  measured  at  4*0. 

(14)  In  an  English  inch  are  contained  25.8995  millimetres. 
How  many  kilometres  are  there  in  a  mile  ? 

(15)  A  gallon  is  equal  to  4.543  litres.  How  many  cubic 
centimetres  are  contained  in  one  pint  ? 

(16)  Three  pipes  furnish  respectively  80  litres,  45  litres, 
and  80  Utres  an  hour.  What  quantity  of  water  do  they  sup- 
ply jiogether  in  24  hours  ? 

XXXIII.    Measurement  of  Area. 

225.  The  Unit  of  Measurement,  by  which  we  measure 
Area  or  Surface,  is  derived  from  the  unit  of  Length. 
Thus,  if  we  take  an  inch  as  the  unit  of  length,  and  con- 
struct a  square  whose  side  is  an  inch,  this  Square  Inch 
may  be  taken  as  the  Unit  of  Area,  and  the  measure  of 
any  given  area  will  be  tlie  number  of  times  it  contains 
this  unit,  in  accordance  with  the  remarks  in  Art.  58. 

Let  ABDC  be  a  rectangle,  and  let  the  side  AB  be 
i  inches  in  length,  and  the  side  AC  3  inches  in  length, 

B 


C 
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Then,  if  the  Unit  of  Length  he  an  inch,  the  measure  of 
^AB  is  4,  and  the  measure  of  AC  is  8. 

Divide  AB,  AC  into  four  and  three  equal  parts  respec- 
tively, and  draw  lines  through  the  points  of  division 
parallel  to  AC,  AB  respectively.  Then  the  rectangle 
ABDC  is  divided  into  a  number  of  equal  squares,  each 
of  which  is  a  square  inch. 

If  one  of  these  squares  be  taken  as  the  Unit  of  Area, 
the  measure  of  the  ai'ea  of  ABDC  will  be  the  number  of 
these  squares. 

Nuw  this  number  is  the  same  as  that   obtained  by 
multiplying  tlie  mcasui-e  of  AB  by  the  measure  of  AC  : 
that  is,  measure  of  ABDC  =  3x4  =  12  ; 
.•.  area  of  ABDC  is  12  ?quare  inches. 
Hence  to  find  the  area  of  a  rectangle  we  multiply-the 
measure  of  the  length  by  the  measure  of  the  breadth, 
and  the  pi'oduct  will  be  the  measure  of  the  area. 

Ex.  (1).  A  rectangular  garden  is  48  feet  long  and  25 
feet  broad,  what  is  its  area  ? 

Taking  a  foot  as  the  uuit  of  length,  and  therefore  a  square 
foot  as  the  unit  of  area, 

measure  of  the  area  =  48x26  =  1200  ; 
.'.  the  area  is  1200  square  feet. 

Ex.  (2).  A  rectaufj^ular  board  is  2  ft.  7  in.  long  and  1 
ft.  4  in.  broad,  what  is  the  area  ot  its  surface  ? 

Taking  1  inch  us  the  unit  of  length,  and  therefore  1  square 
inch  as  the  unit  of  area, 

measure  of  the  area  =  81  x  16  =  406 ; 
.'.  the  area  is  496  squuro  iuchus. 
Or  we  might  take  1  foot  aa  the  unit  of  length,  aqd  then 
measure  of  area = 2 Tigxljl  =  ;;;;;  =  V=»r 
.'.  the  area  is  B}  square  feet. 

Ex.  (8).  Tlie  length  of  the  side  of  a  square  croquet* 
ground  Ih  4!)  yards,  what  in  its  area  ? 
Taking  1  yard  as  a  unit  of  longtli, 

ATM  -  (49  X  49)  aq.  yd».  «  2401  aq.  yds. 


UKABUREMENT    OP    AKEA.  256 

NoiE. — Observe  the  difference  betwten  the  expres- 
sions 49  yardi,  square  and  49  square  yards.  The  former 
refers  to  a  square  whose  side  is  49  yards,  and  whose 
area  is  2401  square  yards,  the  latter  to  a  surface  whose 
area  is  49  square  yards. 

Ex.  (4).  A  rectangular  bowling-green  is  6G  yards  long 
and  42  yards  broad.  Find  the  distance  from  comer  to 
corner. 

By  Euclid  I.  47,  we  know  that  in  a  right-angled  tri- 
angle the  square  on  the  side  opposite  tlie  right  angle  is 
equal  to  the  sum  of  the  squares  on  the  sides  containing 
the  riglit  angFe. 

Hence  the  square  of  the  measure  of  the  side  opposite 
the  right  angle  is  equal  to  the  sum  of  the  squares  of  the 
measures  of  the  sides  containing  the  right  angle. 
Thus  in  our  present  example, 
Bquare  of  measure  of  difitance  from  corner  to  corner 
=  (66  X  56)  +  (42  X  42)  =  4900  ; 
.*.  distance  is  70  yards. 

Examples-    (cxxi) 

Find  the  area  of  the  rectangles  having  the  following 
dimensions  : 

(1)  7  ft.  by  5  ft.  (2)  l^  ft.  by  10  ft. 

(3)  22i  ft.  by  13j^  ft.  (4)  6  ft.  4  in.  by  2  ft.  3  in. 

(5)  17  ft.  5  in.  by  8  yd.  2  ft.     (6)  6  yd.  1  ft.  by  4  yd.  2  ft. 

(7)  12  yd.  2  ft.  by  6  yd.  1  ft. 

(8)  6  yd.  2  ft.  3  in.  by  2  yd.  1  ft.  5  in. 

(9)  7  yd.  2  ft.  by  5  yd.  2  ft.  6  in. 

Find  the  area  of  the  squares  whose  sides  have  the 
foUoAving  lengths  : 

(10)  5^  yd.  (11)     37.iyd.  (12)     17Ht. 
(13)    29ift.            (14)    9  ft.  7  in.        (15)     3  ft.  4  in. 
(16)     7  yd.  1  ft.  5  in.                    (17)     15  yd.  2  ft.  3  in. 
Find  the  breadth  of  the  following  rectangles,  having 

given  the  area  and  length  : 

(18)  Area  176  sq.  ft.,  length  11  ft. 

(19)  Area  71  sq.  ft.  100  sq.  in.,  length  9  ft.  8  in. 
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^20)  Area  854  sq.  ft.  84  sq.  in.,  length  97  n.  8  m. 

(21)  Area  1  acre,  length  440  yd. 

(22)  Area  5  acres,  length  275  yd. 

(23)  Area  5  ac.  1  ro.  3G  po.,  length  267  yd.  2  ft. 

What  are  the  sides  of  the  squares  whose  areas  are 

(24)  81  sq.  ft.  (25)     256  sq.  ft. 

(26)     1178  sq.  yd.  7  sq.  ft.  (27)     33  ao.  4306  sq.  yd.  ? 

(28)  A  rectangular  field  is  225  yards  in  length  and  120 
yards  in  breadth ;  what  wiU  be  the  length  of.a  straight  path 
from  corner  to  corner  ? 

(29)  A  rectangular  field  is  800  yards  long  and  200  yards 
broad ;  find  the  distance  from  corner  to  corner. 

(30)  A  rectangular  plantation,  whose  width  is  88  yards, 
contains  2^  acres  ;  find  the  distance  from  corner  to  corner. 

(81 )  "What  is  the  length  of  the  diagonal  of  a  square,  whose 
side  is  5  inches  ? 

(82)  The  area  of  a  square  is  890625  square  feet ;  what  ia 
the  length  of  the  diagonal  ? 

CARPETING  ROOMS.  ^ 

226.  If  we  know  the  area  of  the  floor  of  a  room,  we 
know  how  many  square  inches  of  carpet  will  bo  required 
to  cover  it.  Carpets  are  sold  in  strips,  and  when  the 
width  of  a  strip  is  known,  we  shall  know  how  much 
Unyih  of  cai'pet  will  be  requiied  to  cover  a  given  sur- 
face. 

For  instance,  if  the  surface  bo  102  square  feet,  and  the 
carpet  selected  bo  27  inches  wide,  wo  reason  thus  : 
162  sq.  ft.  =  162  X  144  sq.  inches ; 
.*.  length  of  carpet  rcquurod  =  —-"—---  in.  =  864  in. 

=*  24  yards. 
Then  we  find  the  cost  of  24  yards  at  $1.20  per  yard  to  be 
$28.80. 

Examples.  (oxxU) 
How  many  yards  of  carpet,   27  inches  wide,   will 
be  required  for  rooms  whoso  dinionsions  are; 

(1)  15  ft.  by  18  ft.  (ti)  25  ft.  by  12  ft.  6  in. 

h)  22  ft.  4  In.  by  20  ft.  8  in.    (4)  27  ft.  by  14J  ft. 
(6)  86  fL  4  in.  by  27  fopt  8  in. 
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Find  the  expense  of  carpeting  rooms  wnose  dimen- 
sions are  : 

(6)  18  ft.  by  14  ft.  with  carpet  30  inches  wide,  at  §1  a  yd. 

(7)  22  ft.  by  15i-  ft,,  with  carpet  27  inches  wide,  at  81.80 
it  yard.         • 

(8)  29  ft.  9  in.  by  23  ft.  6  in.,  with  carpet  a  yard  wide,  at 
$1.08  a  yard. 

(9)  34  ft.  8  in.  by  13  ft.  3  in.,  with  carpet  ^  yard  wide,  at 
3s.  4hd.  a  yard. 

F  APE  RING  THE  WALLS  OF  A  ROOM. 

227.  To  find  the  quantity  of  paper  required  to  cover 
me  wall  of  a  room,  we  find  the  area  of  the  surface  of  the 
wall  by  takinff  the  product  of  the  measures  of  the  length 
and  breadth  of  that  wall,  the  latter  being  the  same  as 
the  heiglit  of  the  room.  Hence  we  shall  find  the  area 
of  lhe/of(r  wahs  of  the  room  if  ice  take  the  measure  of 
the  compass  of  the  room  and  multijAi/  it  hij  the  measure  of 
the  hci(/ht. 

By  the  compass  of  a  room  we  mean  the  length  of  a 
string  stretched  tight  on  the  floor,  going  all  round  the 
room. 

Deductions  for  doors  and  windows  and  fireplace  must 
be  made  in  practice. 

Suppose  then  we  have  to  find  how  much  paper  is  re- 
quired for  tlie  walls  of  a  room,  whose  length  is  22  ft.  3 
in.,  breadth  17  ft.  4  in.  and  height  9  ft.  6  in. 

"We  firs'k  find  the  compass  of  the  room  thus  : 

ft.     in. 

22  .  B\  .  ! 

17      4 1  '■ 

no      Q[  dimensions  of  the  four  sides. 

17  .  4) 


79  .  2     compass  of  the  room. 
To  get  the  area  01  paper  required,  we  multiply  tlie 
measure  of  the  compass  of  the  room  by  the  measure  of 
the  height,  thus  : 
area  -(9.^  X  79i-)  sq.  ft.  «=  ^-^~  sq.  ft.  =  752,^,  sq.  ft. 
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Note. — Papers,  like  carpets,  are  sold  in  strips,  and  if 
we  know  the  width  of  a  strip  we  shall  know  how  many 
feet  in  length  will  be  requii-ed  to  cover  a  given  surface. 

Thus,  in  the  room  under  consideration,  if  the  paper  be  20 
inches  wide, 
length  of  paper  requu-ed  =(^52t'^-i-^)  ft.=  ^|f^  ft.  =451^  ft. 

Examples,    (cxxiii) 
How  many  square  feet  of  paper  will  be  required  for 
rooms  whose  dimensions  are  : 
y   (1)  Length,  19  ft. ;  breadth,  16  ft. ;  height,  9ft.? 

(2)  Length,  24^  ft. ;  breadth,  18J  ft. ;  height,  10  ft.  f 

(3)  Length,  25  ft.  7  in. ;  breadth,  19  ft.  4  in. ;  height, 
9  ft.  9  in.  ? 

<4)  Length,  28  ft.  6  in.;  breadth,  18  ft.  7  in.;  height, 
9  ft.  6  in.  ? 

Find  the  expense  of  papering  rooms  whose  dimen- 
sions aie : 

(5)  Length,  18  ft. ;  breadth,  14  ft.  ;  lieight,  8  ft. ;  with 
paper  16  inches  wide,  at  20  cents  a  yard. 

(6)  Length,  20  ft.  6  in.  ;  breadth,  17  ft.  4  in.;  height,  9ft.; 
with  paper  20  inches  wide,  at  10  cents  a  yard. 

(7)  Length,  80  ft.  8 in.;  breadth,  20  ft.  5  in.;  height,  10 ft. 
6  in.;  with  paper  2  ft.  wide,  at  8d.  a  yard. 

(8)  Length,  26  ft. ;  breadth,  21  ft. ;  height,  10  ft. ;  with 
paper  20  inclies  wide  at  9(L  a  yiinl,  aHowing  for  a  fireplace 
which  is  6  ft.  8  in.  by  4  ft.,  a  door  which  is  7  ft.  by  4^  ft., 
and  two  windows  each  6  ft.  by  8i  ft. 

Misreilaneous  Exau)i)les.    (cxiIt)        ^ 

(1)  Find  the  coRt  of  varnishing  tlio  floor  of  a  room  14  ft. 
4  in.  broad,  and  16  ft.  6  in.  long,  at  20  ceutK  per  sqiiiiro  yard. 

(2)  What  will  it  oont  to  pave  an  area  146  fl.  9  in.  long  aud^ 
8b  ft.  9  In.  broad,  ut  86  centH  per  sqiiaro  yard  ? 

(8)  The  area  of  a  nquaro  garden  in  4  roods  1  pole  29  sq. 
yd.  6J  sq.  ft.;  find  the  length  of  its  Hide. 

(4)  Find  the  length  of  the  side  of  a  square  whose  aiea  ii 
1  ro.  26  po.  28  sq.  yd.  4i  sq.  ft. 

(5)  Find  the  oxpniiKu  of  turfing  a  plot  of  ground,  which  iij 
40  yd.  long  and  100  ft.  wide,  with  ttirfs  each  a  yard  ini 
length  and  1  ft.  in  broiultb  ;  the  turfn,  when  laid,  costing | 
(U  wi  per  Inmdred. 
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(6)  A  square  room,  whose  floor  measureB  82  sq.yd.  Isq.ft., 
IS  11  It.  6  in.  in  heie:ht :  find  the  expense  of  whitewashing 
its  ceihng  and  walls  at  5  cents  per  square  yard. 

(7)  It  costs  $99  to  cover  the  floor  of  a  room  8J  yd.  long 
by  6f  yd.  wide,  with  carpet  2  ft.  wide.  Find  the  price  of 
the  carpet  per  yard. 

•  (8)  If  the  cost  of  papering  a  room  8^  yd.  long  and  6f  yd. 
wide,  with  paper  2  ft.  wide  at  4d.  per  yard,  be  £2.  19s.  8<f.. 
find  the  height  of  the  room. 

(9)  A  rectangular  field,  whose  length  is  997  yd.  1  ft.,  con- 
tains 12  acres,  4087  sq.  yd.  1  sq.  ft.  Find  the  breadth  of 
the  field. 

(10)  How  many  acres  are  there  in  a  square  field  each  side 
of  which  is  330  yd.  ? 

(11)  The  length  of  a  room  is  21  ft.,  and  its  height  10  ft. 
6  in.,  and  the  area  of  the  floor  is  ^  of  the  area  of  the  four 
walls.     Find  the  breadth  of  the  room. 

(12)  What  length  must  be  cut  off  a  board,  which  is  6| 
inches  broad,  that  the  area  may  contain  a  square  foot  ? 

(18)  Wliat  is  the  expf^nse  of  papering  a  room  4  yd.  6f  in. 
long,  8  yd.  11;}  in.  wide,  and  3  yd.  1  ft.  high,  with  paper 
baK  a  yard  wide,  at  12  cents  a  yard  ? 

(14)  How  many  stones,  each  2  feet  long  and  15^  inches 
wide,  would  bo  required  to  pave  a  square  courtyard,  whose 
side  is  124  feet  ? 

(15)  What  is  the  cost  of  papering  a  room,  15  ft.  long,  12 
ft.  wide,  and  10  ft.  high,  with  paper  f  yd.  wide,  at  124  cents 
a  yard  ? 

(16)  Find  the  cost  of  papering  a  room  21  ft.  long,  16  ft. 
wide,  and  12  ft.  high,  with  papei  2 J  ft.  wide,  at  15  cents  r 
yard,  allowing  for  a  door  7  ft.  high  and  8  ft.  wide,  2  win- 
dows each  5  ft.  high  and  8  ft.  wide,  and  a  panelUug  2  feet 
high  round  the  floor. 

(17)  The  length  of  one  side  of  a  rectangular  field 'is  572 
yardfi,  and  the  area  of  the  field  is  50  acres  2  ro.  32  po.  Find 
the  length  of  the  other  side,  and  of  the  diagonal. 

(18)  A  rectangular  field,  300  yards  long  and  150  broad,  is 
separated  into  4  equal  parts  by  2  bands  of  trees,  20  feet  wide, 
parallel  to  the  sides.  How  large  will  each  part  be,  and  what 
will  be  the  area  covered  by  the  trees  ? 

(19)  A  room,  who«e  height  is  11  feet,  and  length  twice  its 
breadth,  takes  143  yards  of  paper  2  feet  wide  for  its  four 
walls  ;  how  many  yards  of  gilt  moulding  will  be  required  ? 
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(20)  What  will  be  tbfe  cost  of  painting  tlie  walls  and 
ceiling  of  a  room,  whose  height,;length,  and  breadth  are  12  ft. 
6  in.,  27  ft.  4  in,,  and  20  ft.  respectivelyt  at  36  cents  per 
square  yd  ? 

(21)  Find  the  expense  of  carpeting  a  room  15  ft,  9  in. 
long  and  13  ft.  4  in.  broad,  with  carpet  27  inches  wide,  at 
95  cents,  per  yard. 

(22)  Find  the  cost  of  carpeting  a  room  10  yd.  2  ft.  long 
and  7  yd.  1  it.  broad,  with  carpet  i  yd.  wide,  at  $1.08  a  yard. 

(23)  If  the  cost  of  carpeting  a  room  11  yd.  long  and  8  yd. 
wide,  with  carpet  at  8s.  a  yard,  be  ^619.  16s.,  find  the  width 
of  the  carpet. 

(24)  How  many  flag-stones,  each  5-76  ft.  long  and  4-15  ft, 
wide,  are  requisite  for  pa%-ing  a  cloister,  which  incloses  a 
rectangular  court  45-77  yd.  long  and  41-93  yd.  wide,  the 
cloister  being  12*46  ft.  wide  ? 

XXXIV   Measurement  of  Solidity. 

228.  The  Unit  of  Measurement,  by  whicli.  we  mea- 
sure tlie  Volume  of  a  Solid  body  or  uie  Capacity  of  a 
vessel,  is  derived  from  the  "Unit  of  Length.  Thus,  if 
we  take  an  iucli  as  the  unit  of  leugtb,  and  construct  a 
cube,  each  of  whose  edges  is  an  inch  in  length,  this 
Cubic  Inch  may  be  taken  as  the  Unit  of  Volume,  and 
the  measure  of  any  given  volume  will  be  the  number  of 
times  it  contains  tJiis  unit. 

£  39.  Let  A13DC  be  a  rectangle,  and  lot  the  side  AB 
be  4  iiicLes  iu  leugtb,  and  tlie  side  AC  8  inches  in  length. 
A  B 


E 
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Then  ABCD  will  contain  12  square  inches.  (Art.  225.) 

Now  suppose  we  construct  a  number  of  blocks  of 
wood,  perfect  cubes,  whose  volume  is  a  cubic  inch,  and 
place  one  of  these  on  each  side  of  the  squares  in  ABDC; 
and  then  place  another  of  tlie  blocks  on  the  top  of  each 
of  the  first  sot ;  and  so  on  till  we  have  piled  up  5  layers. 
Then  we  shall  have  constructed  a  rectangular  solid, 
whose  length  is  4  inches,  breadth  8  inches,  and  depth 
or  thickness  5  inches. 

Now  the  number  of  cubic  inches  in  this  solid  we 
estimate  in  the  following  way :  for  each  of  the  squares 
in  ABDC  we  shall  have  a  pile  of  5  cubic  inches :  there- 
fore the  number  of  cubic  inches  in  the  sohd  will  be 
6x12  or  60. 

Hence  we  obtain  the  following  Eule  : 

To  find  the  cubic  content  of  a  rectangular  solid,  find 
the  continued  product  of  the  measures  of  the  length, 
breadth,  and  tliicloiess,  and  the  result  is  the  measure  of 
the  cubic  content. 

Ex.  (1).  Find  the  cubic  content  of  a  rectangular 
piece  of  timber  whose  length  is  47  ft.,  breadth  4  ft.,  and 
thickness  3  ft. 

Taking  a  foot  as  the  unit  of  length,  and  therefcre  a  cubio 
foot  as  the  unit  of  cubic  content, 

measure  of  cubic  content  is  =  47  X  4  X  3  =  664; 
.*.  the  cubic  content  is  5C4  cubic  feet. 

Ex.  (2).  What  is  the  cubic  content  of  a  room  whose 
length  is  22  feet  6  in.,  breadth  18  ft.  8  in.,  and  height 
10  feet  ? 

Cubio  content  =  (22^  X  ISJ  X 10)  cubic  ft., 

Ex.  (3).  A  rectangular  sheet  of  water,  of  uniform 
depth,  is  480  yards  long,  270  yards  broad,  and  contains 
7314800  cubic  feet  of  water;  what  is  its  depth? 

Reducing  the  length  and  breadth  to  feet, 

Area  of  surface  =  (480  X  3  X  270  X  3)  sq.  ft^  ; 

7314900 
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Examples-    (cxxv) 

Find  the  cubic  content  of  tl  e  rectan  alar  solids  whose 
dimensions  are 

(I)  8  ft,,  7  ft.,  6  ft .  (li)  lUi  ft,,  8J  fl.,  6i  ft. 
(8)  5  ft.  6  in.,  4  ft.  8  in.  .8  ft.  7  in. 

(4)  11  ft.  8  in.,  9  ft.  1(  in.,  7  ft.  6  in. 

(5)  6  yd.  2  ft.  4  in.,  8  yd.  1  It.  7  in.,  4  ft.  11  in. 

(6)  How  many  bricks  will  be  required  to  build  a  wall  76 
ft.  long,  6  ft.  high,  and  18  inches  thick  ;  each  brick  being 
9  inches  long,  4^  inches  wide,  and  3  inches  deep  ? 

(7)  A  lake,  whose  area  is  45  acres,  is  covered  with  ice  8 
inches  thick  ;  find  the  weight  of  the  ice  in  tons,  if  a  cubic 
foot  of  ice  weigh  920  oa.  avoird. 

(8)  If  600  men  excavate  a  basin  800  yd,  long,  600  yd. 
wide,  and  40  yd.  deep  in  4  months,  how  many  men  will  be 
requirod  to  excavate  a  basin  1000  yd.  long,  400  yd.  wide, 
and  60  yd.  deep  in  6  months  ? 

(9)  A  square  block  of  stone,  2  ft.  in  thickness,  is  in  cubic 
content  6  cub.  ft.  24  in. ;  what  is  the  length  of  its  edge  ? 

(10)  "What  weight  of  water  will  a  rectangular  cistern  con- 
tain, the  length  being  4  ft.,  the  breadth  2  ft.  6  in.,  and  tlie 
depth  8  ft.  8  in.,  when  a  cubic  foot  of  water  weighs  1000  oz.  ? 

(II)  A  block  of  stone  is  4  ft.  long,  2J  ft.  broad,  and  1  ]  ft. 
thick ;  it  weighs  27  cwt.  Find  the  weight  of  100  cubic 
inches  of  the  stone. 

(12)  A  cubic  foot  of  water  weighs  1000  oz.  Find  the 
length  of  the  sido  of  a  cubic  vessel  whose  contents  (water) 
weigh  4  tons  12  cwt.  8  qr.  10  lb.  7  oi.    (112  lbs.  =  1  cwt.) 

(18)  If  120  men  can  make  an  embankmi'nt  j  of  a  mile 
long,  80  yards  wide,  and  7  yards  high,  in  42  days,  how  many 
men  would  it  take  to  make  an  embaukmont  1000  yards 
long,  86  yards  wide,  and  22  foet  higli,  in  80  days  ? 

(14)  A  rectangular  cistern,  9  foot  long,  6  ft.  4  in.  wide,  and 
2  ft.  8  in.  docp,  is  filled  with  liquid  which  weighs  2520 
pounds.  How  doop  must  a  rt-ctangular  oiKtnrn  bo,  which 
will  hold  !)H5()  potmds  of  the  same  liquid,  its  length  being  8 
fMt,  and  itH  width  6  f<'et  0  inches  ? 

(16)  Find  the  cost  of  intiUirig  a  road  110  yards  in  length, 
and  IB  ft.  wide  :  the  soil  boing  first  excavutod  to  the  depth 
of  1  ft.,  at  a  coHt  of  1<.  per  cubic  yard  :  rubble  being  tliea 
laid  8  inobns  dorp,  at  la.  per  cubic  yard,  and  gravel  placed 
•n  tha  top,  9  inolieB  thick,  at  2$.  Qd.  p«r  cubic  yard. 
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(1)  Find  a  number  Buch  that  if  it  be  added  twenty-three 
times  to  37601  the  sum  will  be  40203. 

(2)  A  person  boufj;lit  500  yards  of  cloth  at  $3.2i)  per  yard 
and  retailed  it  at  $3.35  per  yard  ;  what  was  his  profit  ? 

(3)  Find  the  H.  C.  F.  of  372,  837,  248 ;  and  arrange  the 
three  fractions  3,  \^,  5  J  i"  oi't^er  of  magnitude. 

(4)  A  Bol'.lier  takes  7920  paces  in  a  march  of  3f  miles ; 
find  his  length  of  pace. 

(5)  Divide  9366  farthings  into  an  equal  number  of  sover- 
eigns, half-sovereigns,  half-crowns  and  farthings. 

(6)  Divide  -14  by  7,  140  by  .07  and  -014  by  7000;  add  the 
results  together,  aud  turn  the  decimal  into  a  vulgar  fraction. 

(7)  Simplify  the  expression  7'57  X  36  —  2-345. 

(8)  The  polar  diameter  of  the  earth  ia  41707796  feet;  re- 
duce this  to  miles. 

(9)  If  telegi'aph  posts  are  placed  66  yards  apart,  and  a 
train  passes  oner  in  every  3  seconds ;  how  many  miles  an 
hour  is  the  train  running  ? 

(10)  If  a  person  spends  in  four  months  as  much  as  he 
earns  in  three,  how  much  can  he  lay  by  annually,  supposing 
that  he  earns  ^420  every  six  mouths  ? 

(11)  How  many  steps  does  a  mau  whose  length  of  pace  is 
32  inches  take  in  4^  miles  ? 

(12)  Divide  ^13230  between  2  men,  so  that  one  may  re- 
ceive a  third  as  much  again  as  the  other. 

(13)  Divide  tV-7  ""  tV  ~  ?"V  ^y  ff  "^  ^  ~  Ti  i  ^^^  express 
the  result  as  a  decimal. 

(14)  i'iud  the  value  of 

(3i-2i)-^iof  I 

and  express  the  result  as  a  decimal. 

(15)  Simphfy   the  expression  1*3  X  (2-4  +  7-5)  +  2-364- 
1-697. 

(16)  Reduce  11  ro.  11  po.  11  yd.  to  inches,  and  find  what 
fraction  the  result  is  of  3  acres. 

1^  (17)  A   is  to  receive   $1.25  a  day  every   day  he  works, 
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and  to  forfeit  $'80  evety  day  he  is  idle.  At  the  end  of 
76  days  his  wages  amoniit  to  i>69.16  ;  how  many  days 
was  he  idle  ? 

(18)  If  24  men  can  do  a  piece  of  work  in  12  clays  of  10 
hours  each,  how  many  men  can  do  three  times  as  much  in 
10  days  of  8  hours  eaCh  ? 

(19)  If  "3  of  an  estate  is  worth  $7500,  what  is  the  valne  of 
•48  of  the  estate  ? 

(20)  A,  B,  and  C  start  on  a  tour,  each  with  $200  in  his 
pocket,  and  agi-ee  to  divide  their  expenses  equally.  Wlieu 
they  return,  A  has  $37.50,  B  $50.82,  and  C§1C.71.  What 
ought  A  and  £  to  pay  C  to  settle  their  accounts  ? 


(21)  Find  the  value  of 

Ij-i*..  7        9X6      llj 
m-A"*"6       14x3       16 
and  reduce  to  its  lowest  terms  |J!J. 

(22)  Express  as  vulgar  fractions  in  the  lowest  terms 
24-0025  and  -0008125  ;  and  divide  1-1214  by  6-84  and  1121-4 
by  -634. 

(28)  What  fi-action  is  7  cwt.  4  lb  of  8  tons  1  oj.  (If^nR  ton)  ? 
How  oftt-n  must  one  go  round  a  square  field  of  10  acres  to 
ran  1  mile  ? 

(24)  A  p^nnboat's  crew,  oonsistinff  of  a  llentenant,  a  gun- 
ner, and  15  seamou,  lapturcd  a  prize  worth  £300.  7.t.  ;  the 
lieutenant's  share  is  10  times  and  tlir>  t;ui»ner's  sh:ire  8  times 
as  much  as  that  of  each  seaman.  What  is  the  value  of  eaoh 
person's  share  ? 

(26)  Extract  the  square  root  >f  IH7-^>816,  and  of  ^*,\' 

(26)  A  clock  which  1'^'^'  -  ■'  ■  Mnlen  in  12  hours  is  10  min- 
ates  fast  at  midnight  I  What  o'clock  will  a(  indi- 
cate at  6  o'clock  on  VS'                  vouing? 

(27)  The  distance  betivi^n  two  wickets  was  marked  out 
for  22  yards,  but  th*  >iird  njeaHiiro  was  ,-\,  of  an  inoii  too 
short ;  what  wan  tho  I'oiaa)  diftnuce  ? 

«  (28)  What  '-^  ''  ■    *    I  .1.1,  ,   |...fw,...t,  Bimple  mtorPHt,  "om- 
pottDO  itit<*r(  i  ihc  ilifforciico  I  ;  i  A '  on 

the  simplA  i.  ■    count  on  $rjUO  i..>r  Ij 

JTMUV  at  d  pr  r  cent. 

(90)  What  is  th«  prossnt  worth  of  m  bill  <>f  1170  da.,  in  , 
mOk,.,  r^okoaiag  mouoy  at  6%  pur  uunum  '•' 
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(30)  Find  the  interoBt  on  $380  for  1}  years  at  4j  per  cent., 
and  the  discount  on  $929. .00  for  2.i  years,  at  '2^  i)er  cent. 


(31)  SimpHfy     ^  ^* ' 


9 


1/3  \    ■'    14 


ATk'''] 


.  .  1-01015 

(32)  Find  tiie  vulgar  fraction  equivalent  to  -  —pr — 

(o'd)  Which  is  tlie  better  investment,  the  3^  per  cents,  at 
91,  or  the  4  per  cents,  at  108? 

How  jnucli  njust  a  man  invest  in  the  former  that  he  may 
have  a  yearly  ineoiuo  of  $4851,  after  paying  an  income  tax 
of  2  cents  in  the  dollar? 

(84)  Two  ships  got  imder  weigh  at  the  same  time  for  the 
camo  port,  distant  1200  miles  ;  the  faster  vessel  averages  10 
knutB  an  hour,  and  arrives  at  tlioportaday  and  a  half  before 
the  other  ;  what  will  the  latter  vessel  average  an  horn*  ? 

(3o)  Divide  $87. .'50  between  two  nien,  so  that  one  may 
receive  half  as  much  again  as  tlie  other. 

(36)  A  man  has  ?"480  stock  iu  the  3^  per  cents,  at  83J  ; 
when  the  stock  rises  2  per  cent,  he  trausi'ers  his  capital  to 
the  4  per  cents,  at  98  ;  lind  the  alteration  in  his  income. 

(37)  The  weight  of  the  water  contained  in  a  rectangular 
cistern  8  ft.  long,  7  ft.  wide,  is  93|  cwt.  If  a  cubic  foot  of 
water  weigh  10>/0  oz.,  find  the  depth  of  water  in  tlie  cistern. 

(38)  If  $^3  is  the  discount  off  $333  for  2  mos.,  what  was 
the  rate  per  cent.  ?  What  should  be  the  discount  off  $338 
for  1  year  ? 

(39)  The  height  of  a  tower  on  a  river's  bank  is  55  feet,  the 
length  of  a  line  from  the  top  to  the  opi)Osito  bank  is  78  feet; 
what  is  the  breadth  of  the  river? 

(4£))  How  many  yiwds  of  matting  2-4  feet  broad  will  cover 
a  floor  that  is  27*3  feet  long  and  20-16  feet  brpad? 


(41)  Simplify  the  iriicuon 

i^ofi;!— l^ofU       _2_ 

4i_         "^    17 
ll'^ 
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..(42)  If  f  of  1^  of  an  estate  be  worth  $300,  what  will  be 


2^ 

the  value  of  —5"  of  the  estate  ? 

r* 

43.  Of  an  electric  cable  -H"  rests  on  the  bottom  of  the  sea, 
-iV  hangs  in  the  water,  and  234f  yards  are  employed  on 
land :  what  is  the  length  of  the  cable  ? 

(44)  Extract  the  cube  root  of  16777216. 

(45)  At  what  price  must  an  article,  which  cost  15s.,  be 
sold  so  as  to  gain  lU  per  cent.  ? 

(46)  The  number  of  disposable  seamen  at  Portsmouth  is 
800,  at  Plymouth  756,  and  at  Slieerness  404.  A  ship  is  com- 
missioned,  whose  complement  is  490  seamen.  How  many 
must  bo  drafted  from  each  place  so  as  to  taks  an  equal  pro- 
portion ? 

(47)  (a)  Find  the  difference  between  the  simple  and  com' 
pound  interest  of  $416.6(55  for  2  years  at  8  per  cent. 

(b)  Find  the  rate  of  interest,  when  the  discount  on  $211.60 
due  at  tltc  end  of  1^  years  is  $V.7.60. 

(48)  What  Sinn  will  amount  to  $3213  in  ten  years  at  8 
per  cent,  simple  interest  ? 

(49)  The  length  of  a  rectangular  field  which  contriins  4  ao. 
8  ro.  14  i)o.  26^  sq.  yd.  is  260  yd.  1  ft,  4  in.,  what  is  its 
breadth  ? 

(50)  >A  room  is  14  ft.  3  in.  high,  20  ft.  wide,  24  ft.  long, 
what  will  it  cost  to  paper  it  with  paper  2J  ft.  wide,  whoso 
price  1 1  \d.  per  yard ;  allowing  8  ft.  by  5  ft.  3  in.  for  each  of 
four  dwirs,  10  ft.  by  6  ft.  8  in.  for  each  of  two  windows,  and 
G  ft.  0  in.  by  5  ft.  for  a  fireplace  ? 


(51)'  Simplify  the  fraction 
8  + 

(62)iFiml  tht      hio  of 

'O0&  ot  £1  5».  +  060  of  £5  -  'Sof  2«,  3d. 

(53)  If  ^  of  llio  cargo  of  a  nhip  bo  worth  91G0O0,  what  will 
hv  the  vulun  of  j  of  Ji  of  tlio  roinaindor  ? 

(54)  A  can  mow  5  acniH  of  grans  in  8  da.vs,  h  7  acros  in 
J»  duyn,  (711  iicroHin  12  dayw:  in  how  many  days  can  thoy 
iointly  mow  121  aores? 

* 
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(55)  A  watch,  wliich  is  5  m.  40  s.  faf>t  on  Monday  at  noon, 
is  2  m.  51  s.  fast  at  midnight  on  tlie  tollowing  Sunday :  what 
did  it  lose  in  a  day  ? 

(5(^,  The  rent  of  a  farm  is  $720,  and  the  taxes  are  14^ 
per  cent,  on  the  rent :  find  the  amount  of  I'ent  and  taxes 
together  ? 

(57)  Tln-ee  persons  divide  the  cost  of  an  entertainment 
amongst  them  in  such  a  manner  that  tlie  first  paj's  ^  of  the 
wliole,  and  tlio  second  §  of  wliat  the  first  pays,  and  the  third 
pays  the  rumainder,  which  is  S'iSO:  what  is  the  amount  of 
tlie  bill? 

(58)  If  an  income  ot  ijgl'iOO  pays  §18  for  income  tax,  how 
much  must  be  paid  on  an  income  of  ft750  when  tlie  tax  is 
half  as  much  again  '? 

(59)  A  invests  |552  in  the  S\  per  cents,  wlien  they  are  at 
i)2 ;  B  invests  |07'J  in  the  3  per  cents,  when  thfiy  are  at  97. 
Find  the  difference  of  their  incomes. 

(60)  What  is  the  cost  of  the  carpet  for  a  room,  the  dimen- 
sions of  wliich  are  21  feet  lon^j,  15 1  feet  wide,  a*  -kif  cents 
per  square  yard  ? 


(61)  Simplify: 

2^  +  H    .      «?  \  .,  /2A     .    2^1- \  -281 


lOh}  M  2?      •    HjV;        1-4U5 

(62)  A  regiment  marching  3^  miles  an  hour  makes  110 
steps  a  minute  :  what  is  the  length  of  the  step  ? 

(63)  How  long  would  a  column  of  men,  extending  3420 
feet  in  length,  take  to  march  through  a  street  a  mile  long  at 
the  rate  of  58  paces  in  a  minute,  each  pace  being  2^  feet? 

(64)  A  street  being  850  foot  long,  and  the  widlli  of  the 
pavement  on  each  side  being  5  feet  3  in.  find  the  cost  of  pav- 
ing it  at  37i  cents  a  square  foot? 

(65)  Two  pipes  together  fill  a  cistern  in  1  hour:  one  of 
them  alone  iills  it  in  Ih  hour.  How  long  will  it  take  the 
•ither  to  fill  it  ? 

(66)  How  many  hours  a  day  must  42  boys  work,  to  do  in 
15  days  what  27  men  can  do  in  28  days  of  10  hours  long ;  the 
work  of  a  boy  being  half  that  of  a  many  ? 

(67)  At  what  rate  will  the  simple  interest  on  $125  amount 
to  813.121  in  li  years? 

(68)  What  principal  will  give  $616  simple  interest  in  5^ 
years  at  6§  per  cent.  ? 
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(69)  A  log  of  timber  is  18  feet  long,  1  foot  4  inches  v:n\e, 
and  15  inches  thick.  If  a  piece  containing  2|  solid  feet,  bo 
cut  off  the  end  of  it,  wliat  length  wiU  be  left  ?        / 

(70)  If  8  guineas  bo  expended  in  purchasing  Brussels 
cai-pet,  i  yd.  wide,  at  3s.  6d.  a  yd.,  for  a  rooin^  '20  ft.  long 
and  16  ft.  9  in.  broad ;  how  much  of  the  flooif  will  remain 
uncovered  ? 

•        H  +  2^  ^  -06 

(71)  SimpUfy  2^-^^  ^  — j—  -   -;g- 

2+i 

(72)  Find  the  value  of 

•02  of  ^1  +  -03  of  7s.  6d.  +  014  of  2s  9d. 

(73)  Extract  the  square  root  of  30712-5625  of-j'^V;  J^n'^ 
of  -00031)0133225. 

(74)  A  bankrupt  owes  37850,  and  pays  37^  cents  in  tlio 
dollar ;  how  much  did  his  creditors  jointly  lose  ? 

(7.5)  If  14  men  can  mow  35  acres  of  grass  in  6  days  of  ID 
hours  each,  in  l»ow  many  days  of  12  hours  eacli  cuu  3  men 
mow  24  acres  ? 

(76)  If  9  men  or  16  women  could  do  a  piece  of  work  in 
144  days,  in  what  time  would  7  men  and  9  women  do  it, 
working  together  ? 

(77)  Divide  $2849  among  A,  B,  and  C,  in  the  proportion 
of  -7,  -28,  and  056. 

(78)  The  mathematical  discount  on  a  sum  of  money  for 
2  year."?  is  ?i360;  the  interest  on  tlio  samo  sum  for  tlio  sumn 
tuuo  is  8400 :  find  the  sum  and  the  rate  percent. 

(79)  Find  the  gain  or  loss  per  cent.,  in  buying  oranges  at 
$2.50  per  hundred  and  soiling  theui  at  8  for  \'-  cents. 

(80)  What  will  1)0  the  cost  of  pn poring  a  room  21  ft.  long 
by  15  ft.  broad  and  11  ft.  high,  which  hiis  two  windows  each 
9  ft.  high  jmd  3  ft.  wide,  a  door  7  ft.  high  niid  8  ft.  6  in. 
wide,  and  a  firo  i)liice  4  ft.  liigh  by  4  ft.  6  in.  wide,  with 
p.i]Kr.  2  ft.  3  in.  wide  at  9.<r.  a  pioco  ;  the  price*  of  putting  it 
on  being  6(/.  per  pioco,  and  each  pioco  containing  12  yards  ? 

(81)  Simplify 

(1)  21-14  -fOA 
4i-2i  +  13iV 

(2)  (871  - 1-908)  X jroa 

2-2 -ViS       ' 
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(82)  A  man  owns  i»^  of  a  mine,  and  sells  'ISSl  of  his 
share  ;  what  fraction  of  the  mine  has  he  left  ? 

(83)  A  and  B  ^an  do  a  piece  of  work  in  8  days,  B  and  C 
can  do  it  in  12  days,  and  A,  B,  and  G  can  do  it  in  6  days. 
In  how  many  days  can  A  and  C  do  it  ? 

(84)  A  clock  which  gains  7}  minutes  in  24  hours  is  12 
miiiutcs  fatt  at  audnight  on  Sunday.  What  o'clock  will  it 
imlicate  at  4  o'clock  on  Wednesday  afternoon  ? 

(85)  Gunpowder  being  composed  of  33  parts  of  nitre,  7 
of  charcoal,  and  5  of  sulphur  ;  find  how  many  pounds  of 
each  will  be  required  to  make  30  lbs.  of  powder. 

(86)  What  is  the  difference  between  Interest  and  Dis- 
count ?     Which  of  the  two  is  greater  ? 

Find  the  difference  between  the  Interest  and  Discount  on 
f  1G39  for  45  mos.  at  61",  per  cent. 

(87)  Find  the  difference  between  the  true  and  bank  dis- 
counts on  a  note  of  $10400  due  in  six  months,  (days  of  grace 
included)  at  8%  per  annum. 

(88)  \  of  A'fl  st(>ck  was  destroyed  by  fire,  J  of  the  re- 
mainder was  injured  by  water  and  smoke ;  he  sold  the 
uninjured  goods  at  cost  price,  and  the  injured  goods  at  a 
third  of  cost  price.  He-realizsd  $1155.  What  did  he  lose 
by  the  fire. 

(89)  Having  given  that  the  weight  of  a  cubic  foot  of  wnter 
is  1000  oz.,  and  that  the  imperial  gallon  contains  277 '274 
cubic  inches,  find  the  weight  of  a  pint  oi'  water. 

(90)  A  room  is  22  ft.  6  in.  long,  20  ft.  3  in.  wide,  and  10 
ft.  9  in.  high.  Find  the  cost  of  carpeting  the  room  at  $1.20 
a  square  yaid,  and  of  papering  the  walls  at  20  cents  a  square 
yard. 

(91)  Simplify: 

•004  -J-  -0005 


2-423  +  8-576  +  2-o6oi9li 

(92)  The  quotient  in  a  division  question  equals  six  times  the 
divisor,  and  the  divisor  equals  six  times  the  remainder ;  the 
three  amount  together  to  516  ;  find  the  dividend. 

(93)  Add  together  -60625  of  ^1  -f  -142857  of  14*.  lOW., 
and  \\  of  r'r  of  £Z.  5«.  Id.,  and  express  the  result  as  the 
decimal  of  27  shillings. 

(94)  A  clock  gains  8^  minutes  a  day ;    how  most  the 
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hands  be  placed  at  noon  bo  as  to  point  to  tme  time  at  7  h. 
80  m.  P.M.  ? 

(95)  A  person  invests  $750  at  simple  interest,  and  at  the 
end  of  3  years  and  8  months  he  finds  that  he  possesses 
$956.25  ;  at  what  rate  per  cent,  per  an.  was  his  prufit  ? 

(96)  A  person's  half-yearly  income  is  derived  fi'om  the 
proceeds  of  $4550  at  a  certain  rate  per  cent.,  and  $5420  at  1 
per  cent,  more  than  the  former.  His  whole  income  is  $453. 
Determine  the  rates. 

(97)  What  will  be  the  cost  of  enclosing  a  rectangular  gar- 
den, 90  yd.  long  and  30  yd.  2  ft.  3  in.  broad,  with  a  wall 
8  ft.  4  in.  high,  at  the  rate  of  $1.20  per  superficial  square 
yard/ 

(98)  A  person  invests  jBIOOOO  in  8  per  cents,  at  76,  and 
when  they  rise  to  78  he  sells  out  and  invests  the  produce  in 
bank  shares  at  £208  each,  which  pay  a  dividend  of  £8  per 
share.     Show  that  his  income  is  not  altered. 

(99)  What  must  be  the  least  number  of  soldiers  in  a  regi- 
ment to  admit  of  its  being  drawn  up  2,  8,  4,  6  or  6  deep, 
and  also  of  its  being  formed  into  a  solid  square  ? 

(100)  If  $40  is  a  proper  discount  off  $360  for  8  mouths, 
what  should  be  the  12  mouths'  interest  on  $360  ? 


(101)  Multiply  67875  by  729819,  with  three  lines  of  multi- 
plication, and  divide  128466  by  63,  using  short  division. 

(102)  A  French  metre  =  1'0986  of  a  yard,  and  a  centi- 
metre is  the  hundred  part  of  a  metre.  Find  a  ceutimetre 
in  decimals  of  an  inch  to  4  places. 

(108)  A  and  B  can  do  a  piece  of  work  in  4  days,  B  and  C 
in  6]  dayn,  and  A  and  Q  in  4|  days.  In  what  time  can  each 
do  the  work  separatt^ly  ? 

(104)  Af  starts  from  0  and  travels  towards  D  at  a  rate  of 
6  miles  per  hour;  two  hours  afterwards  N  starts  from  0, 
ftnd  gc)ing  10  miles  per  hour  reaohea  D  4  hours  before  Af. 
Find  th(!  distance  from  0  to  D. 

(106)  Find  the  simple  interest  on  12788  J  at  4  per  cent,  for 
8  years  and  0  months;  and  detfrraino  what  sum  will  amount 
to  $920.10  in  8  y«MirH  at  6  per  cent,  compound  iutercHt. 

(106)  Find  the  difforonce  botwoon  the  discount  on  $1622.60 
for  14  montiiHMt  7  per  c«nt.  per  ann.  and  the  interest  on 
$1760  for  16  montiiM  at  0  ptr  cent,  per  ann. 

(107)  A  women  buys  a  certain  joumbar  of  apples  at  B  a 
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penny,  and  the  same  number  at  2  a  penny  ;  she  then  mixea 
them  and  sells  them  at  5  for  twopence.  How  much  does  she 
gain  or  lose  per  cent. 

(108)  A  person,  by  disposing  of  goods  for  $182,  loses  9  per 
cent.  What  ought  tLey  to  have  been  sold  at  to  realise  a 
profit  of  7  per  cent.  ? 

(109)  Find  the  cost  of  papering  a  room  14  ft.  6  in.  long, 
13  ft.  7  in  broad,  and  12  ft.  3  in.  high,  with  paper  at  14}  cents 
per  square  yard.  In  the  room  are  4  windows  4  ft.  by  3  ft., 
2  doors  6  ft.  6  in.  by  2  ft.  5  in.,  and  a  fireplace  5  ft.  by  4  ft. 

(110)  The  external  dimensions  of  a  box  without  a  lid  are, 
length  4  feet,  breadth  3  feet,  depth  2  feet,  and  the  thickness 
of  the  sides  and  bottom  is  the  same,  namely  1  inch  ;  if  the 
cost  of  a  cubic  yard  of  the  material  is  9s.,  and  the  cost  o' 
making  the  box  =  xt  o^  t^®  '^^^^  ^^  ^^^  material,  what  will 
the  box  cost  ? 


(111)  Eight  bells  begin  tolling  together  at  the  same  in- 
stant, and  they  toll  at  intervals  of  1,  2,  3,  4,  6,  6,  7,  8  seconds 
respectively :  after  what  time  will  they  be  again  tolling  at 
the  same  instant  ? 

(112)  SimpUfy 

f  of  i|-  +  5i  "  *       1  7         m       18  "^  7  t  "7 

(113)  A,  B,  and  G  are  partners.  A  receives  two-fifths  of 
the  profits,  B  and  C  dividing  the  remainder  equally,  ^'s 
income  is  insreased  by  $220  when  the  rate  of  profit  rises 
from  8  to  10  per  cent.     Find  the  capital  of  B  and  G. 

(114)  A  railway  train  having  left  a  terminus  at  noon  is 
overtaken  at  6  p.m.  by  another  train,  which  left  the  same 
terminus  at  1  p.m.  If  the  fonnor  train  had  been  10  miles 
farther  on  the  road  when  the  hitter  started,  it  would  not 
have  been  overtaken  till  8  p.m.     Find  the  rates  of  the  trains. 

(115)  A  person  invests  £5000  in  Turkish  6  per  cent,  stock 
at  80  ;  find  the  rate  of  interest  he  gets  for  his  money. 
"When  his  stock  has  risen  to  104  he  sells  out,  and  buys  ^620 
railway  sliares  at  £18,  which  pay  dividend  at  the  rate  of  4^ 
per  cent.     Find  the  alteration  in  his  income. 

(116)  If  6  men  and  2  boys  can  reap  13  acres  in  2  days, 
and  7  men  and  5  boys  can  reap  33  acres  in  4  days,  how  long 
will  it  take  2  men  and  2  boys  to  reap  10  acres  ? 
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(117)  The  cost  price  of  a  book  is  $4,76,  expense  of  the 
sale  6  y*,  profit  24  %  ;  what  is  the  retail  price  ? 

(118)  Show  that  the  eimple  interest  on  !JG25  for  8  montha 
at  7  %  is  equal  to  that  on  5>1093.75  at  8  ^  for  4  months. 

(119)  One  clock  gains  4  minutes  in  12  hours,  and  another 
loses  4  minutes  in  *24  hours.  They  are  set  ri<^ht  at  noon  on 
Monday.  Determine  the  time  indicated  by  each  clock, 
when  the  one  appears  to  have  gained  16J  minutes  on  the 
other. 

(120)  A  rectangular  court  is  60  yards  long  and  80  yards 
broad.  It  has  paths  joining  the  middle  points  of  the  oppo- 
site sides,  of  6  ft.  in  breadth,  and  also  paths  of  the  same 
breadth  runniug  all  round  it.  The  remainder  is  covered 
with  grass.  If  the  cost  of  the  pavement  be  12^  cents  per 
square  foot,  and  of  the  grass  70  cents  per  square  yard,  find 
the  whole  cost  of  laying  out  the  court. 


(121)  How  many  times  does  the  29th  day  of  the  month 
occur  in  4U0  consecutive  years  ? 

(122)  A  creditor,  agreeing  to  receive  (281. 25  for  a  debt, 
finds  that  he  has  been  paid  at  the  rate  of  62^  cents  in  the 
dollar ;  how  much  was  the  debt  ? 

(128)  A,  B,  and  C  rent  a  meadow  for  $43.  A  puts  in  10 
horses  for  1  month,  B  12  oxen  for  2  months,  and  C  20  slieep 
for  8  moutlis.  How  should  the  expense  be  divided,  if  the 
quantities  eaten  by  a  horse,  an  ox,  and  a  sheep,  dm'iug  the 
same  time,  be  in  the  ratio  of  4,  8,  and  1 2 

(124)  If  the  price  of  9700  bricks,  of  which  the  length, 
breadth,  and  thickness  are  20  iuulies,  10  inches,  and  12} 
incbus  reKptictively,  be  $218.50,  what  will  be  the  price  of  100 
bricks,  which  are  one-tilth  smaller  in  every  dimension  ? 

(125)  How  many  years'  purchase  should  I  give  for  an 
estate,  «o  as  to  get  3}  per  cent,  interest  for  my  money  f 

(126)  How  often  between  11  and  12  are  the  hands  of  a 
clock  an  integral  number  of  minute  spaoes  apart  ? 

(127)  A  and  B  walk  u  race  of  25  railns ;  A  gives  B  46 
miuutoa'  start ;  A  walk^  uniformly  a  mile  in  11  minutes, 
and  oatohes  B  at  the  20th  milestone :  find  B'u  rate,  and  by 
Iiuw  much  be  lost  in  time  and  space. 

(128)  A  debt  is  duo  at  the  end  of  4^  monthf ;  {  is  paid 
immediately,  and  ^  at  the  end  of  8  months;  when  ought 
th*  Minainaer  to  be  paid  7 
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(129)  A  man,  by  selling  out  of  a  8  per  cent.  Block  at  99 
gains  10  per  cent,  on  bis  investment.  At  what  price  did  he 
buy,  and  what  was  his  income,  supposing  that  he  realized 
$16345  ? 

(130)  A  tank  is  8  ft.  long,  5  ft.  4  in.  wide,  4  ft.  6  in.  deep. 
Find  the  number  of  gallons  it  contains,  having  given  that  1 
cub.  ft.  of  wittt  r  weighs  1000  oz.,  and  that  a  pint  of  water 
weighs  a  pound  and  a  quarter. 


(181)  Simplify 

1  /8       2\/13      1\2.8 


I 

i 


7i  of  S^+St^  ^    \  13      9/    "  \  8   ■''  0/       3  °^  8 
of  63. 

(132)  In  a  dormitory  ^  of  the  boys  are  in  the  upper 
Bchool,  I  of  the  rcmaiuder  in  the  fiddle,  aud  the  rest,  S  in 
number,  in  the  lower ;  find  the  number  in  the  dormitory. 

(133)  The  circumference  of  the  fore-wheel  of  a  carriage  is 
S  feet,  and  that  of  the  hind-wheel  is  10  feet ;  in  what  dis- 
tance will  the  fore-wheel  make  100  revolutions  more  than 
tlip  hind-wheel? 

(134)  J  and  B  receive  81.87^  for  digging  a  garden.  They 
work  at  it  together  for  4i  hours  ;  B  then  left,  aud  A  finished 
th(>  work  in  8^  hours.     How  should  the  pay  bt  divided  ? 

(135)  What  are  the  two  exact  times  when  the  hands  of  a 
watch  are  equally  distant  from  fig.  III.  ? 

(18C)  In  how  many  years  will  $320  doable  itself,  at  7^ 
per  cent,  simple  interest  ? 

(137)  A  person  invests  the  present  value  of  £2858  due  two 
years  hence  at  4  per  cent,  in  gas-sharos,  which  paj'  at  the 
rate  of  nine  per  cent. ;  he  gives  £144  for  each  share  of  ^6100  ; 
what  is  his  annual  income,  ami  what  rate  per  cent,  does  he 
make  of  his  money  invested  in  the  gas-shares  ? 

(138)  At  billiards  A  can  give  B  6  points  in  a  game  of  50, 
and  G  10  points  in  60  ;  how  many  points  can  B  give  C  in  a 
game  of  90  t 

(139)  How  much  money  must  one  invest  in  8  per  cent. 
Consols,  when  they  are  at  10  per  cent,  below  par,  in  order 
to  have  an  income  of  ,£2000  a  year  ? 

(140)  A  level  reach  in  a  canal,  14  miles  6  furlongs  long, 
and  48  feet  broad,  is  kept  up  by  a  lock  80  feet  long,  12  feet 
broad,  and  having  a  fall  of  8  ft.  6  in. ;.  how  many  barges 
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might  pass  tlirougli  tlie  lock  before  the  water  in  the  upper 
canal  was  lowered  one  incli  ? 


8|  ?— i 

(141)  Find  the  valne  of  ^j-^    X   ^^71  of  $5.67. 

(142)  A  can  do  a  piece  of  work  in  6  days,  which  x)  can 
destro}-^  in  4.  A  lias  worked  for  10  days,  during  the  lust  5  of 
whicli  B  has  been  destroying ;  how  many  days  must  A  now 
work  alone,  in  order  to  complete  his  task  ? 

(143)  Two  cisterns  of  equal  dimensions  are  filled  with 
water,  and  the  taps  for  both  are  opened  at  the  same  time. 
If  the  water  in  one  will  run  out  in  5  hom-s,  and  that  in  the 
other  in  4  hours,  find  when  one  cistern  will  have  twice  as 
much  water  in  it  as  the  otliw  has. 

(144)  If  3  men,  4  women,  5  boys,  or  6  girls,  can  perform 
a  piece  of  work  in  60  days,  how  long  will  it  take  1  man,  2 
women,  3  boys,  and  4  girls,  all  working  together? 

(145)  Two  trains  start  at  the  same  time  from  London  and 
Edinburgh,  and  proceed  towards  each  other  at  the  rates  of 
80  and  50  miles  per  houv  respectively.  When  they  meet,  it 
is  found  that  one  train  has  run  100  miles  fartlior  than  the 
otlier.     Fin<l  tiie  distance  between  London  and  Edinburgh. 

(146)  Two  pei-sons  buy  respectively  with  the  same  sums 
into  the  8  and  3^  per  cents.,  and  get  the  same  amount  of 
interest.  The  8  per  cents,  are  at  75  :  at  what  price  are  the 
8^  per  cents.  ? 

(i47;  Divide  81986.50  among  A,  B,  an<l  C,  in  the  propor- 
tion of  2*8,  1  16,  and  "S'ii  respectively. 

(148)  If  for  a  sovereign  one  can  buy  11  gulden  12  kreiit- 
zers  or  25'6  franco,  and  for  one  20- franc  piece  9  gulden  20 
kreutzers,  Jiow  nuu;h  pur  cent,  is  giiinod  by  buying  French 
gold  with  English  gold  before  buying  German  money'? 

(149)  Express  OOJ  milos  in  metres,  82  metres  being  taken 
to  bo  equivalent  to  85  yards. 

6150)  Find  tim  cost  of  painting  the  walls  ot  n  square  room 
14  ft.  high  and  18  ft.  long,  with  two  dooi-s  8  ft.  by  4,  and 
throe  wintlowH  10  ft.  by  5,  tlio  amount  saved  by  each  window 
being  £2  10«.  8(/.  What  additional  hoight  would  increase 
Uio  coHt  by  nin*  shillingH. 


(151)  SimpUiy  "I    +    |-J~|  +  I  +  gofift. 


/ 
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(162)  Two  lines  aro  41  06328  incheB  and  '0488  of  an  inch 
long  respectively.  How  many  lines  as  long  as  the  latter  can 
be  cut  oflf  from  the  former,  and  what  will  be  the  length  of 
the  remaining  line  ? 

(153)  A  and  B  start  to  run  a  race  ;  their  speeds  are  as  17 
to  18.  A  runs  2^  nules  in  16  mia.  48  sec.  ;  B  finishes  the 
course  in  84  minutes :  determine  the  length  of  the  course. 

(154)  A  boat's  crew  row  over  a  course  of  a  mile  and  a 
quarter  against  a  stream  which  flows  at  the  rate  of  2  miles 
an  hour,  in  10  minutes.  The  usual  rate  of  the  stream  is  half 
a  mile  an  hour.  Find  the  time  which  the  boat  would  take 
in  the  usual  state  of  the  river. 

(155)  A  person  pays  one  tax  of  lOd,  in  the  £,  and  another 
of  5  per  cent,  on  his  income.  His  remaining  income  is  ^546. 
What  was  his  original  income  ? 

(156)  A  man  invested  $14350  in  the  U.  S.  G's  at  107^  the 
brokerage  being  ^%  ;  what  will  be  his  clear  income  after  an 
income-tax  of  5%  is  deducted  ? 

(157)  A  soldier  has  5  hours'  leave  of  absence  :  how  far  may 
he  ride  on  a  coach  which  travels  10  miles  an  hour,  so  as  to 
return  to  the  camp  in  time,  walking  at  the  rate  of  6  miles  an 
hour  ? 

(168)  Two  trains  start  at  the  same  time,  the  one  from 
London  to  Norwich,  the  other  from  Norwich  to  London.  If 
they  arrive  in  Norwich  and  Loudon  respectively  1  hour  and 
4  hours  after  they  passed  each  other,  show  that  one  travels 
twice  as  fast  as  the  other. 

(150)  When  £170  will  purchase  4288  francs,  what  is  the 
course  of  exchange  between  London  and  Paris  ?  And  if  603 
gold  pieces  of  20  francs  contain  as  much  pure  gold  as  400 
sovereigns,  what  ia  the  par  of  exchange  between  London  and 
Paris? 

(160)  A  hollow  cubical  box,  made  of  material  which  is  1*3 
inches  in  thickness,  has  an  interior  capacity  of  60'653  cubic 
feet :  determine  the  length  of  the  outside  edge  of  the  box. 


1  + 


1 


.161)  Sunplify    (  6|  of  ^^V -Ta)    "       2 


(162)  Gold  of  the  value  of  £423267  arrives  from  Australia; 
*?hat  is  its  weight  in  lb.  avoirdupois,  the  price  being  £3.  1Q». 
per  oz.  troy  y 
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(163)  A  can  do  one-half  of  a  piece  of  work  in  1  hour,  B 
can  do  three-fourths  of  the  remainder  in  one  hour,  and  G 
can  finish  it  m  20  minutes  :  how  long  would  A,  B,  and  G 
together  take  to  do  it  ? 

(164)  If  I  pay  $750  now  for  a  debt  of  |771.09|  not  yet 
payable,  and  money  be  considered  worth  7i  per  cent,  per 
annum,  when  will  the  debt  be  due  ? 

(165)  Two  equal  wine-glasses  are  filled  with  mixtures  of 
spirit  and  water  in  the  ratios  of  1  of  spirit  to  8  of  water  and 
1  of  spirit  to  4  of  water  :  when  the  contents  are  mixed  in  a 
tumbler,  find  the  strength  of  the  mixture. 

(166)  At  what  per  cent,  in  advance  of  cost  must  a  mer- 
chant mark  hia  goods  so  that  after  throwing  off  20  %  of  the 
marked  price  he  may  make  a  profit  of  25  per  cent. 

(167)  A  man  receiving  a  legacy  of  834510  invested  one- 
half  in  Dominion  6  per  cents,  at  101,  and  the  other  half  in 
U.  S.  6  per  cents,  at  84^,  paying  brokerage  at  ^  %  ;  what 
annual  income  did  he  secure  from  his  legacy  ? 

(168)  A  piece  of  work  must  be  finished  in  86  days,  and  16 
men  are  set  to  do  it,  working  9  hours  a  day  ;  but  after  24 
dajs  it  is  found  that  only  three-fifths  of  the  work  is  done.  If 
8  additional  men  be  then  put  on,  how  many  hours  a  day 
will  they  all  have  to  labour,  in  order  to  finish  the  work  in 
time  ? 

(169)  Of  two  stalactites  hanging  from  the  flat  roof  of  a 
cavern,  one  is  1'02  inches  longer  than  the  other,  and  tlie 
shorter  one  increases  in  length  at  the  rate  of  8*011  iu^-lies  in 
a  century.  Find  the  rate  of  increase  of  the  otli'»r,  iti  order 
that  they  may  be  of  the  same  length  at  the  end  of  125  years. 

(170)  Two  men  A  and  D,  start  from  Oambridgo,  at  4  and 
6  o'clock,  A.M.  respectively,  to  walk  lo  London,  a  distauc^o  of 
60  miles', B  passes  A  at  the  twentieth  mili^stoiie,  and  reooh- 
eg  London  at  6  p.m.     When  will  A  arrive  there  7 


(171)  Find  the  tqaare  root  of  10747-4nH9,  and  the  cube 
root  of  189119224. 

(172)  A  por«OD  can  road  a  book  contain  ing  220  pages, 
each  uf  which  contains  28  Huoh,  and  (>a('li  line  on  an  average 
12  word*,  in  6^  hours;  how  lung  will  it  lake  him  to  n-ad  a 
book  oontalning  400  pages,  each  of  which  contains  K^i  lines, 
and  r*a«h  line  on  an  average  14  wonln? 

(178)  Tba  whole  tim«  ooeapied  by  a  train  120  jraros  long, 
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travelling  at  the  rate  of  20  miles  an  hour,  in  croBsing  abridge 
is  18  seconds ;  find  the  length  of  the  bridge. 

(174)  If  20  men,  40  women,  and  50  children  receive 
$4200  among  them  for  seven  works'  work,  and  2  men 
receive  as  much  as  3  women  or  6  children,  what  sum  does  a 
woman  receive  per  week  ? 

(175)  Two  clocks  begin  to  strike  12  together ;  one  strikes 
in  35  seconds,  the  other  in  25  ;  what  fraction  of  a  minute  is 
there  between  their  seventh  strokes  ? 

(176)  A  speculator  bought  43  shares  in  a  mine  at  35J,  and 
kept  them  till  they  dropped  to  11^,  when  he  sold  out  and 
bought  with  the  proceeds  6  per  cent,  railway  stock  at  28  pre- 
mium ;  find  his  annual  income  from  the  latter  investment. 

(177)  Two  clocks  strike  9  together  on  Tuesday  morning. 
On  Wednesday  morning  one  wants  10  minutes  to  11  when 
the  other  strikes  11.  How  much  must  the  faster  be  put 
back,  that  they  may  strike  9  together  on  Wednesday  even- 
ing? 

(178)  How  much  ore  must  one  raise,  that  on  losing  i{  in 
roasting  and  ,%  of  the  residue  in  smelting,  there  may  result 
606  tons  of  pure  metal  ? 

(179)  If  a  population  is  now  ten  millions,  and  the  births 
are  1  in  20  and  the  deaths  1  in  30  annually,  what  will  the 
population  become  in  6  years  ? 

(180)  There  are  two  rectangular  fields  equal  in  area  ;  the 
sides  of  one  are  945  yards  and  1344  yards  in  length,  and  the 
longer  side  of  the  second  is  1134  yards  ;  what  is  the  length 
of  its  shorter  side,  and  how  many  acres  are  there  in  each 
field? 


(181)  The  masters  of  a  school  are  '0416  of  its  whole  num- 
ber, but  after  40  new  boys  have  been  added  the  masters  be- 
came '0875  of  the  whole.  How  many  boys  and  masters 
were  there  before  the  new  boys  came  ? 

(182)  Divide  1850  among  4  persons,  so  that  B  may  have 
three  times  as  much  as  ^,  C  half  as  much  again  as  A  and  B 
together,  and  D  as  much  as  A,  B,  and  C  together. 

(183)  By  selling  a  house  for  $8700  I  lost  7^  per  cent.; 
what  must  I  have  sold  it  for  to  have  gained  12^  per  cent.  ? 

(184)  Find  the  difference  between  the  interest  and  dis- 
eount  on  $1265  for  73  days  at  67!>  ? 

(185)  A  merchant  sells  tea  to  a  tradesman  at  a  profit  of 
60  per  cent.,  hut  the  tradesman  becoming  a  bankrupt  pays 
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87^  cts.  in  the  dollar.     How  much  does  the   merchant  gain 
or  lose  by  the  sale  ? 

(186)  What  sum  must  a  man  invest  in  the  6  per  cent. 
County  bonds  at  lOli  in  order  to  have  a  clear  income  of 
$1424  40  after  paying  an  income  tax  of  1^%  on  all  over  $400? 

(187)  A  baker's  outlay  for  flour  is  70  per  cent,  of  his  gross 
receipts,  and  other  trade  expenses  20  per  cent.  The  price 
of  flour  falls  50  per  cent,  and  other  trade  expenses  are 
thereby  reduced  25  per  cent.  What  reduction  should  he 
make  in  the  price  of  a  15c.  loaf,  allowing  him  still  to  realize 
the  same  amount  of  profit  ? 

(188)  What  is  the  average  annual  profit  of  a  business, 
when  a  partner,  entitled  to  •  of  the  profits,  receives  as  his 
share  for  2  years  aud  4  months  the  sum  of  $7890.50. 

(189)  If  a  tradesman  adds  to  the  cost  price  of  his  goods  a 
profit  of  12^  per  cent.,  what  is  the  cost  price  of  an  article 
which  he  sells  for  33. 82^  ? 

(190^  A  rectangular  piece  of  ground  72  yaids  by  46  yards 
is  to  be  laid  out  in  4  plots  of  grass,  each  27  It.  by  18^  ft.,  and 
a  pond  in  the  centre  6  yards  square,  to  contain  252  cubic 
yards  of  water;  find  the  expense  of  gravelling  the  remainder 
at  2|  cts.  per  square  yard,  and  the  depth  of  the  pond. 


(191)  Find  the  value  of 

5^ofgof24-l^(^  4-1) 

l-AofJKiofp^} 

(192)  If  12  men  or  18  boys  can  do  3  of  a  piece  of  work  in 
G^  hours,  in  what  time  will  11  men  and  9  boys  do  the  rest  f 

(198)  Find  the  principal  sum  on  which  the  simple  interest 
in  2|  years  at  6^%  per  annum  is  9lOGti.76. 

(194)  The  compound  interest  on  a  certain  sum  at  4  per 
cent,  lor  2  years  oxcoedH  the  sitnplo  interest  for  the  same 
time  ul  the  sumo  rate  by  90  ;  what  is  the  sum  ? 

(195)  Two  ships  are  built.  Twice  as  many  ship-carpen- 
ten  are  employed  about  the  first  fu  about  tlm  second  ;  the 
first  U  built  in  9  months,  the  socond  iu  8  months  ;  tho  wages 
of  each  man  of  thn  first  sot  arc  25  cents  per  hour,  and  they 
work  12  hours  a  day ;  llio  wages  of  each  of  the  second  sot 
arc  1  -i  cents  per  hour,  and  thoy  work  loj  hours  a  day.  Tho 
cost  of  the  first  in  oarpeuters'  wagua  waii  180000 ;  what  was 
ihat  of  ihe  second  f 
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(196)  A  person  leaves  $12670  to  be  divided  among  liis  five 
children  and  three  brothers,  so  that,  after  the  legacy  duty 
has  been  paid,  each  child's  share  shall  be  twice  as  greut  as 
each  brother's.  The  legacy  duty  on  a  child's  share  being 
one  per  cent.,  and  on  a  brother's  three  i)er  cent.,  find  what 
each  will  receive  ? 

(197)  Two  persons,  A  and  B,  meet  to  settle  their  accounts. 
A.  hiis  3^  yeiirs  previously  lent  B  $500 ;  and  B  has  a  bill  of 
$300 "50  against  A,  for  which  he  is  to  allow  nine  months'  dis- 
count ;  if  the  interest  in  each  case  is  4  per  cent,  per  annum, 
what  has  B  to  pay  A  ? 

(198)  A  gi-ocer  buys  4  cwt.  3  qr.  14  lb.  of  sugar  at  £1  16s. 
8(Z.  per  cwt.  (long  cwt.),  and  sells  it  at  4^d.  per  lb.;  how 
much  does  he  gain  or  lose  per  cent.  ? 

(199)  If  when  25  per  cent,  is  lost  in  grinding  wheat,  a 
country  has  to  import  1001)0000  (piarters,  but  can  maintain 
itself  on  its  own  produce  if  only  5  per  cent,  ba  lost,  find  the 
quantity  of  wheat  grown  in  the  country.    . 

(200)  A  man  rows  down  a  river  18  miles  in  4  hours  with 
the  stream,  and  returns  in  12  hours;  find  the  rate  at  which 
he  rows,  and  the  rate  at  which  the  stream  flows. 


(201)  Show  that 
1 

1  + 


1 ,    1 ^8 

1  9 

+ 


1  "^  -^  1 

2  +  — i 4  + 


3  +  ^,  3  +  ^ 


.        1  1 

4+5  2  +  ^ 

(202)  A  and  B  can  do  a  piece  of  work  in  6  days,  B  and  G 
in  8  days.  A,  B,  and  C  in  4  days.  How  long  would  A  and 
G  take  to  do  it  ? 

(203)  If,  by  selling  an  article  for  $38.25,  8  percent,  is  lost, 
what  per  cent,  is  gained  or  lost  by  selling  it  for  $57  ? 

(204)  A  French  metre  contains  39-371  English  inches : 
express  to  three  decimal  places  an  English  mile  in  metres. 

(205)  A  tradesman  marks  his  goods  with  two  prices :  the 
one  for  ready  money,  the  other  for  6  months'  credit,  the  rate 
of  interest  being  5  per  cent,  per  annum ;  if  the  credit  price 
of  an  article  be  $2.05,  what  ought  its  ready-money  pi-ice  to 
be? 


'280  BXAMINATION    PAPBBS. 

(206)  Compound  interest  reckoned  quarterly  at  2%  is  equal 
to  what  interest  reckoned  yearly  ? 

(207)  A  person  havinor  §9790  in  the  Toronto  city  6  pot 
cent,  bonds  sells  out  at  98^,  and  invests  the  proceed^  in  Bank 
of  Montreal  stof  k  at  177^,  which  pays  a  dividend  of  12  per 
cent,  per  annum.  Find  the  cliauge  in  his  income,  broker- 
age in  each  transaction  being  ^%. 

(208)  I  buy  wheat  at  39s.  a  quarter,  and  some  of  a  supe- 
rior quality  at  6«.  per  bushel :  in  what  proportions  must  I 
mix  them,  so  as  to  gain  26  per  cent,  by  selling  the  mixture 
at  67».  6d.  per  quarter  ? 

(209)  The  weight  of  a  cubic  foot  of  water  being  1000  oz., 
find  the  weight  of  a  rectangular  block  of  gold,  8  inches  in 
length,  2  inches  in  thickness,  and  3  in  breadth  ;  the  weight 
of  a  mass  of  gold  being  19*26  times  the  weight  ot  an  equal 
bulk  of  water. 

(210)  The  content  of  a  cistern  is  the  sum  of  two  cubes 
whose  edges  are  10  inches  and  2  inches,  and  the  area  of  its 
base  is  the  difference  between  two  squares  whose  sides  are 
U  and  Ig  feet.     Find  its  depth. 


(211)  Find  the  value  of  -8571428/37  of  £10.  14s.  Id.  accu- 
rately ;  and  show  that  the  error  committed  by  neglecting  all 
deciuials  of  an  order  higher  than  the  fifth  is  less  than  -j^ 
of  a  penny. 

(212)  The  sum  of  $827  is  borrowed  at  the  beginning  of  a 
year  at  interest,  and  after  9  months  have  passed  $400  more 
is  borrowed  at  a  rat*  of  interest  double  that  which  the  former 
sum  bears.  At  the  end  of  the  year  the  interest  on  both 
loans  is  $26.85.     What  is  the  rate  of  interest  in  each  case  9 

(218)  A  dealer  purchases  a  liquid  at  4«.  the  gTillon,  and 
dilutes  it  w'th  so  ranch  water  tljat,  when  he  sells  the  com- 
pound  at  8«.  a  gallon,  he  gains  20  per  cent,  on  his  outlay. 
How  much  water  is  there  in  every  gallon  of  the  oompouud 
sold,? 

(214)  The  discount  on  $666.00  for  9  months  is  $16.60: 
find  the  rate  of  interest. 

(216)  A  niorchunt  lost  a  cargo  at  sea  which  he  had  in> 
tared  ;  the  broker  ofTwred  him  a  sum  of  money  for  hiH  loss, 
irhiob  tho  merchant  refused  as  being  10  per  cent,  below  the 
Mtimated  value  of  bin  loss;  the  broker  then  offnrod  $j)79.76 
more  tliau  h«  oftntd  at  ftrHt,  and  tiie  whole  amount  of  the 
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second  offer  was  5^  per  cent,  in  excess  of  the  Antimated 
value.     What  was  that  yalue  ? 

(216)  A  man  wishing  to  sell  a  horse,  asked  25  %  more 
than  it  cost ;  he  finally  sold  it  for  15  %  less  than  his  asking 
price,  and  gained  S5.75.  How  much  did  the  horse  cost  and 
what  was  the  asking  price  ? 

(217)  If  16  masons,  working  10  hours  a  day,  can  build  a 
wall  6  ft.  high  and  100  yd.  long,  in  6  days,  how  long  will  it 
take  7  masons,  working  9  hours  a  day,  to  build  a  wall  9  ft. 
high  and  140  yd.  long? 

(218)  A  bankrupt's  assets  are  $2700,  out  of  which  he  pays 
75  cents  in  the  dollar  on  half  his  debts,  and  60  cents  on  the 
other  half.     What  is  the  amount  of  his  debts  ? 

(219)  If  a  ship  containing  150  hhd.  of  wine  pays  for  toll 
at  the  Suez  Canal,  the  value  of  2  hhd.,  wanting  $S0  ;  and 
another,  containing  240  hhd.,  pays  ut  the  same  rate,  the 
value  of  2  hhd.  and  $90  besides  ;  what  is  the  value  of  wine 
per  hhd.  ? 

(220)  A  picture-gallery  consists  of  three  large  rooms ;  the 
first  is  20  yd.  long,  20  yd.  broad,  and  6  yd.  high  ;  the  other 
two  are  20  yd.  long,  20  yd.  broad  and  6  yd.  high.  Sup- 
posing the  walls  to  be  covered  with  pictures,  except  the 
doors,  which  are  8  ft.  high  and  8  ft.  wide,  and  of  which  each 
room  has  two,  what  will  be  the  number  of  pictures,  the 
average  size  being  8  feet  by  8  feet  ? 


,    «.      ,.^  85  -  1-83         1  81  X  -lOi 

(221)  S.mphfy    --.-^   X  -  ^  -^^^ 

(222)  Find  the  square  roots  of  15376-248001  and  qS:^ 

(223)  A  general,  after  losing  a  battle,  found  that  he  had 
only  two-thirds  of  his  army  left  fit  for  action  ;  one  ninth  of 
the  army  had  been  wounded,  and  the  remainder,  2000  men, 
killed  or  missing  ;  of  how  many  did  the  army  consist  before 
the  battle  ? 

(224)  A  contractor  sends  in  a  tender  of  $20,000  for  a  cer- 
tain work  ;  a  second  sends  in  a  tender  of  $19000,  but  stipu- 
lates to  be  paid  S2000  every  three  months  ;  find  the  differ- 
ence between  tenders,  supposing  the  work  in  both  cases  to 
be  finished  in  two  years,  and  money  to  b%  worth  7i  per  cent 
simple  interest- 
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(225)  What  sum  ot  money  mnst  be  left  in  order  that,  after 
a  legacy  duty  of  10  %  has  been  paid,  the  remainder  being 
invested  in  the  Dominion  5  per  cants,  at  91J  may  give  a 
yearly  income  of  $450,  brokerage  at  ^  %. 

(226)  If  two  boys  and  one  man  can  do  a  piece  of  work  in 
4  hours,  and  two  men  and  one  boy  can  do  the  same  in  8 
hours,  find  in  what  times  a  man,  a  boy,  and  a  man  and  a 
boy  together,  respectively,  could  do  the  same. 

(227)  Show  that  the  interest  on  015840  for  8  months  at 
8  per  cent,  is  equal  to  the  discount  on  $3696  for  15  months 
at  li  per  cent. 

(228)  A  piece  of  work  has  to  be  finished  in  86  days,  and 
15  men  are  set  to  do  it,  working  9  hours  a  day ;  but  after  24 
days  it  is  found  that  only  three-fifths  of  the  work  is  done ', 
if  8  additional  men  be  then  put  on,  how  many  hours  a  day 
will  all  have  to  work  so  as  to  finish  the  task  in  time  ? 

(229)  The  interest  on  a  certain  sum  at  simple  interest  is 
$860,  and  the  discount  $340  for  the  same  time  and  rate. 
What  is  the  sum  ? 

(280)  The  breadth  of  a  room  is  twice  its  height  and  half 
its  length,  and  the  contents  are  4096  cubic  feet.  Find  the 
dimensions  of  the  room. 


.  (281)  If  1  lb.  of  tea  be  worth  60  oranges,  and  70  oranges 
be  worth  84  lemons,  what  is  the  value  of  a  pound  of  tea  when 
a  lemon  is  worth  a  penny  ? 

(282)  At  a  certain  battle  two-thirds  of  the  defeated  army 
ran  away  with  their  arms,  five-sevenths  of  the  rcmHinder 
left  their  arms  on  the  field,  and  of  the  rest  seven-eiglits  wore 
missing,  the  remaining  600  being  oither  killed  or  wounded. 
Find  the  whole  number  of  the  army. 

(288)  If  gold  be  at  a  premium  of  20  per  oeiit.,  and  a  person 
bny  goods  marked  186  dollars,  and  offer  gold  to  tlie  amount 
of  186  dollars,  what  change  ought  he  to  receive  in  notes,  6 
per  cent,  being  abated  lor  ready  payment  ? 

(284)  Show  that  the  diilerenco  between  the  interest  and 
the  discount  on  the  same  sam  for  the  same  time  is  the 
inti-rest  of  the  disoonut. 

(285)  I  bought  20  lbs.  of  opium  by  Avoir,  wt.  at  66  ots.  per 
oz.,  and  sold  by  Troy  wt.  at  (K)  ots.  per  oz.  Did  I  gain  or 
lose  and  how  mur.h '/ 

(286)  liy  investing  a  certain  sum  of  monoy  in  the  6  per 
I  ftt  914  »  man  obtains  an  income  of  9320  ;  what  would 
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he  obtain  by  inTesting  an  equal  suna  in  the  5  per  cents  at  80. 

(237)  A  tradesman  makes  a  deduction  of  10  per  cent,  for 
ready  money  on  a  bill  of  $28  due  in  12  moothe,  receiving 
$25.20.  Find  the  difference  between  this  sum  and  the  pre- 
sent worth  of  the  debt,  reckoning?  interest  at  10  per  cent. 

(238)  M  invests  one-third  of  his  property  in  bank  stock, 
one-sixth  in  Consols,  and  the  remainder  in  railway  shares. 
When  he  sells  out  he  makes  a  pro  tit  of  6  per  cent.,  8  per 
cent.,  and  2  per  cent,  respectively  on  the  investments,  and 
realise  .£6190.  Required  the  amount  of  hia  property 
originally. 

(239)  Mr.  A  sent  $3681  to  his  agent  ^ith  instructions  to 
deduct  his  com.  at  2^%,  and  invest  the  balance  in  fiour  at 
$7.60  per  bbl.  If  the  cost  of  freightage  and  insurance 
amounts  to  ftll9,  at  what  must  the  flour  be  sold  per  bbl.  so 
as  to  make  a  profit  of  20%  ? 

(240)  How  many  bricks,  9  inches  long,  4^  broad,  and  4 
thick,  will  be  required  for  a  wall  60  feet  long,  20  ft.  high, 
and  4  ft.  thick,  allowing  6^  per  cent,  of  the  space  for  mortar  ? 


(241)  What  is  the  value  of 

5-f  i 
•25 of  ,\  of  i^-;   of  8  guineas? 

(242)  A  work  can  be  accomplished  by  A  and  5  in  4  days ; 
by  A  and  0  in  6  days  ;  by  B  and  0  in  8  days.  Find  in  what 
time  it  would  be  accomplished  by  all  wt  irking  together. 

(243)  A  man  hired  a  labourer  to  do  a  certain  amonnt  of 
work,  on  the  agreement  that  for  every  day  he  worked  he 
should  have  ftl.50,  but  that  for  every  day  he  absented  him- 
self he  should  lose  60  cents.  He  worked  twice  as  many  days 
as  he  absented  himself,  and  received  on  the  whole  $72. 
Find  how  long  he  was  doing  the  work. 

(244)  A  legacy  of  $146000  is  left  to  three  sons  in  the  prg- 
portion  of  i,  i,  and  i  respectively:  how  much  will  each 
receive  ? 

(245)  If  $10  is  a  proper  discount  off  $210  for  8  months, 
what  should  be  a  proper  discount  off  the  same  sum  for  1 
year? 

(246)  The  price  of  gold  in  this  country  is  ^3.  17«.  lO^d. 
tax  ounce ;  find  the  least  number  of  ounces  which  can  be 
eoined  into  an  exact  number  of  sovereigns,  and  the  number 
of  sovereigus  so  ooiued. 
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(247)  A  merchant  in  Toronto  inetructed  his  agent  in  Mon- 
treal to  sell  a  consignment  of  flonr  at  $7.50  per  barrel  and 
invest  the  proceeds  in  Montreal  bank  stock  at  174^,  which 
pays  half-yearly  dividends  of  7  %.  If  the  merchant's  first 
dividend  is  8445.50,  and  commissions  of  1  %  and  ^  %  be 
allowed  on  the  transactions,  respectively,  how  many  barrels 
of  flour  were  sold  ? 

(248)  State  the  conuection  between  Troy  and  Avoirdupois 
weights.  A  ring  weighs  1  dwt.  4  gr.,  and  is  wortn  i'l.  2«.  ; 
if  1050  of  Bi:ch  rings  be  packed  in  a  box  weighing  8^^  lb., 
what  would  it  cost  to  convey  them  144  miles  at  the  rate  of 
5s.  per  long  ton  per  mile,  insurance  being  demanded  at  the 
rate  of  ^  per  cent.^ 

(249)  How  long  will  it  be  before  $2500  put  out  to  com- 
pound interest  at  10  per  cent,  per  annum  will  obtain 
♦1727.581  as  interest  ? 

(250)  The  breadth  of  a  room  is  two-thirds  of  its  length  and 
three-halves  of  its  height,  and  the  contents  are  6832  cubic 
feet.    Find  the  dimensions  of  the  room. 


(261)  Multiply  82866  by  1^1711.  using  8  lines  of  multi- 
plication only. 

/«ro^  o-      ,.^  2-8  of  2-27    .    4-4-2-88       ,  6-8  of  8 

(262)  Smiplify  ~ —  +  —.—  .-—  of 

1186  1-6+2-629  2-26 

(258)  An  agent  recciyed  $21.70  for  collecting  a  debt  of 
$2480.     What  rate  was  his  commission  ? 

(254)  A  man  sells  out  of  the  U.  S.  6's  6-20  of  85  at  92|  and 
realizes  $2^60.  If  he  invest  the  proceeds  in  Eric  11.  R. 
stock  at  45,  which  pays  a  yearly  dividend  of  iJi%,  what 
alteration  in  his  incouio  has  ensued,  brokerage  on  each  oi 
the  two  transactions  being  i%  ? 

(266)  A  farmer  bougiit  a  horse  for  a  bill  of  $292,  due  in  1 
month,  and  sold  liim  for  a  bill  of  $848,  due  in  4  mouths. 
What  did  he  gain  per  cent.,  money  being  worth  4^%  ? 

(266)  A  man  and  a  boy  are  to  work  on  alternate  days  at 
a  piece  of  work,  which  would  have  occupied  the  boy  alone 
18  (lays.  If  the  boy  take  the  first  day,  the  work  will  bo 
fitiiHliod  liulf  a  day  lat(^r  than  if  tlie  man  oommcncoH.  Find 
how  long  they  would  take  to  do  it  working  together. 

(267)  Two  men  invest  $800  and  $100  in  a  machine  ;  it 
works  6  montliH  for  eaoli  of  thoui ;  dotoftuinn  wiuit  one 
must  pay  tlio  otbor,  if  thev  would  have  made  80  per  cent. 
00  the  roooey  by  letting  the  machine. 
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(258)  A  owes  B  $2725,  and  otlorfi  to  pay  hira  at  »  certain 
rate  of  diaconnt  instantly,  instead  of  at  the  end  of  two  years, 
when  tlie  debt  will  be  due.  B  can  place  out  the  money, 
which  he  will  receive,  at  5  per  cent,  interest,  and  by  that 
means  gain  $25  on  the  transaction.  At  what  rate  is  the 
discount  calculated  ? 

(259)  If  3G  men,  working  8  hours  a  day  for  16  days,  can 
dig  a  treiich  72  yards  lorig,  18  wide,  and  12  deep,  in  how 
many  days  will  82  men,  working  12  hours  a  day,  dig  a 
trench  64  yards  long,  27  wide,  and  18  deep  ? 

(200)  A  man  discounts  a  bill  of  £180  drawn  at  4  months 
at  GO  per  cent,  per  anu.,  and  insists  on  giving  in  part  pay- 
ment 5  dozen  of  wine,  which  he  charges  at  4  guineas  a 
dozen,  and  a  picture,  which  he  charges  at  £19.  How  much 
ready  money  does  he  pay  ?  If  the  cost  to  the  man  of  the 
wine  and  the  picture  be  only  one-fourth  of  the  sum  he  has 
charged  for  them,  what  is  the  real  interest  the  man  has  been 
charged  ? 


(2G1)  One-tenth  of  a  rod  is  coloured  red,  one-twentieth 
orange,  one-thirtieth  yellow,  one-fortieth  green,  one-fiftieth 
blue,  one-sixtieth  iudi<iro,  and  the  remainder,  which  is  802 
inches  long,  violet,  what  is  the  length  of  the  rod  ? 

(2G2)  The  discount  on  a  certain  sum  due  9  months 
hence  is  $20,  and  the  interest  on  the  same  sum  for  the  same 
time  is  $20.76.     Find  the  sum  and  the  rate  of  interest. 

(203)  Two  persons,  walking  at  the  rate  of  3  and  4  miles 
per  hour  respectively,  set  off  from  the  same  place  in  opposite 
directions  to  walk  around  a  park,  and  meet  in  10  minutes. 
Fin'd  the  length  of  the  walk  round  the  park. 

(2G4)  In  a  hundred  yards  race  A  can  give  B  four  and  C 
five  yards  start :  if  B  were  to  race  C,  giving  him  one  yard  in 
a  hundred,  which  would  win  ? 

(265)  A  man  buys  an  article  and  sells  it  again  so  as  to 
gain  6  per  cent.  If  he  had  bought  it  at  5  per  cent,  less,  and 
sold  it  for  $1  less,  he  would  have  gained  10  per  cent.  Find 
the  cost  price. 

(206)  If  the  difference  between  the  simple  and  compound 
interest  on  a  sum  of  money  for  two  years  at  5  per  cent,  be 
$3,^nd  the  sum. 

(2C7)  If  7  per  cent,  be  gained  by  selling  goods  for  $09.65, 
what  will  be  gained  or  lost  by  selling  them  for  $61.75. 

(263)  A  draft  on  Dublin  for  ^360  cost  $1,736.10;  what 
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was  the  course  of  exchange,  com.  charged  at  the  rate  of  ^  per 
cent.  ? 

(269)  A  banker,  in  discounting  a  bill  due  in  3  months  at 
8  per  cent.,  charges  §16  more  than  the  true  discount.  Find 
the  amount  of  the  bill. 

(270)  A  grocer  mixes  l8  pounds  of  coffee  at  30  cents  a 
pound  with  12  pounds  of  chicory  at  5  cents  a  pound  ;  at 
what  price  must  he  sell  the  mixture  to  gain  25  per  cent.  ? 


(271)  The  following  rule  has  been  given  to  divide  by 
3-14159:  "  MuUiply  by  7,  divide  by  11,  then  by  2,  and  add 
iith  of  TdVirth  of  the  result."  Find  the  error  made  in  obtain- 
ing 1  -i-  3*14159  by  this  process. 

3  +  4 

(272)  Prove  that  rT'k  is  greater  than  f  and  less  than  |. 

(278)  The  estate  of  a  bankrupt  (value  321000)  is  to  be 
divided  am'ong  four  creditors,  whose  clauns  are,  A 's  to  B's 
as  2  to  3,  B's  to  Cs  as  4  to  5,  Cs  to  D's  as  6  to  -R.  What 
must  each  receive  ? 

(274)  Which  is  the  more  profitable  to  buy  flour  at  $6.50 
on  6  months,  or  §6.30  cash,  money  being  worth  8  %  ? 

(275)  If  $10.50  be  a  person's  income  tax  at  IJ  cents  on 
the  dollar,  how  much  in  the  dollar  is  it  when  his  income- 
tax  is  812.25  ? 

(276)  If  9  tons  7i  cwt.  of  iron  be  sold  for  $1260,  and  the 
gain  on  it  be  20  per  certt.,  what  was  the  cost  per  cwt.  ? 

(277)  I  send  to  my  agent  in  l^Iontreal  08060  to  invest  inl 
tea  at  75  cents  per  lb. ;  lie  deducts  his  commission  of  2  per] 
<cent.,  and  invests  the  balance.  At  what  must  I  sell  per  lb. I 
80  as  to  make  a  clear  ))n)fit  of  25  per  cent,  after  puyin((| 
freightage  8iJ0,  and  insurance  at  the  rate  of  ^  per  cent.  ? 

(278)  A  banker  bonows  money  at  3.J  i)cr  cent.,  and  payaj 
the  interest  at  the  end  of  tlie  year;  ho  lends  it  out  at  5  jiorj 
cent.,  but  receives  the  intorcKt  iialf-yearly,  and  by  this  meanaj 
gains  8200  a  year ;  l»ow  much  does  lie  boiTow  ? 

(279)  A  dealer  sends  out  250  11)8,  of  tea  at  80  cents  per  Ib.j 
and  allows  2J  per  cent,  on  the  price  for  the  cxptiiso  i)(  car- 
riage.    BuppoHJiig  the  whole  ainounl  of  carriage  to  como  tol 
f9.B0,  how  much  will  the  customer  have  to  pay? 

(280)  A  plate  of  gold,  8  inclus  K<iiiaro  and  one-eighth 
an  inch  thick,  is  exlinded  by  liaiiinu'ring  so  as  to  cover 
•urliiM;«  of  7  vards  square  :  flutl  ilH  proper  thickuosH. 
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(281)  A  man  having  a  flock  of  sheep  sold  8  per  cent,  of 
them  to  /I,  90  to  B,  87}  per  cent,  of  the  remainder  to  C,  and 
"20  to  D.     He  then  had  550  left.    How  many  had  he  at  first? 

(28:i)  The  product  of  tlie  1st  and  2nd  of  three  numbers  is 
176382 ;  of  the  1st  and  3rd  is  279162  ;  of  the  2nd  and  8rd  is 
215496  :  -what  are  the  numbers? 

(283)  Find  the  rate  of  2  trains  150  ft.  and  180  ft.  long 
respectively  which  pass  each  other  going"  tlie  same  ^ay  in 
15  sees.,  and  going  in  opposite  directions  in  3  sees. 

(284)  By  selling  tea  at  72  cents  a  pound  a  grocer  clears  ^ 
of  his  outlay.  He  then  raised  the  price  to  90  cents.  What 
does  he  clear  per  cent,  by  the  latter  price  ? 

(285)  A  grocer  buys  If  cwt.  of  tea  at  60  cents  per  lb.  and 
2J  cwt.  of  tea  at  50  cents  per  lb.,  and  mixes  them;  he  sells 
2|  cwt.  at  55  cents  per  lb.  :  at  what  rate  must  he  sell  the 
remainder  to  gain  20  ■^er  cent,  on  his  outlay  ? 

(286)  In  England  gunpowder  is  made  of  75  parts  nitre, 
10  sulphur,  and  1 5  charcoal ;  in  France,  of  77  parts  niti'e,  9 
siilpluxr,  and  14  charcoal :  if  half  a  ton  of  each  be  mixed, 
what  weight  of  nitre,  sulphur,  and  charcoal  will  there  be  in 
the  compound  ? 

(287)  A  ship  40  miles  from  the  shore  springs  a  leak,  which 
admits  3J  tons  of  water  in  12  minutes.  61)  tons  would 
suffice  to  sink  her ;  but  the  shijis  pumps  can  throw  Out  12 
tons  of  water  in  an  hour.  Find  tlie  average  rate  of  sailing 
tlaat  she  may  reach  the  shore  just  as  she  begins  to  sink. 

(288)  The  receipts  of  ai  railway  comiiany  are  apportioned 
in  the  following  manner :  48  per  cent,  for  tlie  working  ex- 
penses, 10  per  cent,  on  one-fifth  of  the  capital,  and  the 
remainder,  ^'620.  0,  for  division  among  the  holders  of  the 
rest  of  the  stock,  being  a  dividend  at  the  rate  of  4  per  cent. ; 
find  the  capital  and  the  I'eceipts. 

(289)  If  the  discount  on  a  sum  duo  at  the  end  of  2^  years 
is  if  of  the  simple  interest,  at  what  rate  n  that  calculated  ? 

(:90)  If  a  crew,  which  can  row  from  At  B  in  63  minutes, 
can  row  from  B  to  A  in  55  minutes,  compare  the  rates  of  the 
stream  and  boat. 


(291)  Simplify 

(a)  2  +  I {b)  n  +  5}X  3f-7^ 

o       1  H  +  2i-4iV 


li-T-(iixm) 
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(292)  If  3  men  and  5  women  do  a  piece  of  work  in  8  days, 
which  2  men  and  7  children  can  do  in  12 ;  find  how  long  18 
men,  14  childi  en,  and  16  women  working  together  will  take 
J  do  it. 

(298)  A  person  possessing  jBIOOOO,  3  per  cent,  console, 
sells  out  when  they  are  at  93|,  and  invests  the  proceeds  in 
4  per  cent,  stock  at  101| :  find  the  change  in  his  income, 
allowing  5^  per  cent,  commission  on  each  transaction. 

(294)  Five  men  do  '6006  of  a  piece  of  woik  in  2*12  hours: 
how  long  will  6  boys  take  to  finish  it,  it  being  known  that  3 
men  and  7  boys  have  done  a  similiar  piece  of  work  in  8 
hours  ? 

(295)  A  watch  set  accurately  at  12  olclock  indicates  10 
minutes  to  5  at  5  o'clock ;  what  is  the  exact  time  when  the 
watch  indicates  6  o'clock  ? 

(296)  A  does  {  of  a  piece  of  work  in  20  days,  and  then 
gets  B  to  help  him.  They  W9rk  together  for  2  days,  when  B 
leaves  and  A  finishes  the  work  in  half  a  day  more.  How 
long  would  B  have  taken  to  do  the  whole  ? 

(297)  The  wages  of  5  men,  8  women,  and  1  child  amount 
to  $84,  a  man  receiving  twice  as  much  as  a  woman,  and  a 
woman  three  times  as  much  as  a  child.  What  will  be  the 
wages  of  6  men,  2  women,  and  5  children  ? 

(298)  If  0  per  cent,  be  gained  by  selling  a  horse  for 
$182.50,  how  much  per  cent,  is  lost  by  selling  him  for  $115  ? 

(299)  A  person  invests  $0825  in  6  per  cent.'  stock  at  91 ; 
ho  sells  out  $5000  stock  when  it  has  risen  to  93.},  and  the 
remainder  when  it  has  fallen  to  85.  How  much  does  he 
gain  or  lose  by  the  transaction  ?  If  he  invest  the  produce 
in  M.  B.  S.,  which  pays  a  dividend  of  12  per  cent.,  at  176, 
what  is  the  difference  of  his  income  ? 

(800;  The  flooring  of  a  room,  14  ft.  8  in.  long  by  18  ft.  4 ' 
in.  broad,  in  composed  of  j  in.  planks,  each  8  in.  wide  and 
10  ft.  long,     llow  many  will  be  rc<^uirod  ;  and  what  will  be 
the  weight  of  the  whole,  if  1  cubic  mch  of  wood  weighs  half  * 
an  canoe  t 


129*4947 

(ROl)  Find  the  square  roots  of  4967-()681  and     gQ.,yg 

(802)  At  what  rate  will  1167.50  amount  to  $180  in  6 
years? 

(808)  Two  bills  for  $278.78  and  $450.87^  arc  due  on  the 
2nd  and  22nd  July  respeotiTely.    What  is  thoir  Talne  on  the 
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12tli  July,  interest  being  reckoned  at  the  rate  of  5  per  cent, 
per  annum  ? 

,  (304)  If  a  cask  contain  3  parts  wine  and  1  part  water, 
how  much  of  the  mixture  must  be  drawn  off  and  water  sub- 
stituted for  the  mixtux'O  in  the  cask  to  become  half  and  half? 

(305)  Three  tramps  meet  together  for  a  meal ;  the  first 
has  5  loaves,  the  second  3,  and  the  third,  who  has  his  share 
of  the  bread,  pays  the  other  two  8  half-pence ;  how  ought 
they  to  divide  the  money  ? 

(306)  If  the  discount  on  a  bill  due  8  months  hence  at  7i 
per  cent,  per  annum  be  $48.75,  what  is  the  amount  of  the 
bill? 

(307)  A  began  business  with  a  certain  capital.  The  first 
year  he  gained  2u%,  which  he  added  to  his  capital;  the 
second  year  he  'gained  37^%,  which  he  also  added  to  his 
capital ;  the  third  year  he  lost  40%,  and  now  found  himself 
$200  worse  than  when  he  began  business.  Find  the  Capital 
■vrith  which  ho  began. 

(308)  A  man  sells  two  horses  for  §100  each,  and  by  so 
doing  gains  25  per  cent,  on  one  horse  and  loses  25  per  cent. 

Con  the  other.  What  did  the  horses  cost  him  ?  Does  he  gain 
for  lose  on  the  whole  ? 

(309)  The  difference  between  the  interest  and  the  discoimt 
\m  a  certain  sum  of  money  for  6  months,  at  4  per  cent.,  is 
12  :  what  is  the  sum  ? 

(310)  A  cistern  without  a  top  is  27  ft.  long,  22  ft.  wide, 
and  6  ft.  6  in.  deep  :  what  will  it  cost  to  paint  it  inside  and 
out,  at  4^  cents  a  square  yard  ? 


(311)  Simplify 

(a)     8  - divided  by  1  +  1 


G  +  i 


1 

4  +  - 


3  -H  i 

/M    5jr  -  3.^  ^  1^^,-  +  2^ 
W         4^  -  3^  +  2 A 

(312)  Three-fourths  the  selling  price  of  goods  is  20%  less 
than  cost.  Find  the  gain  per  cent,  at  which  the  goods  are 
sold. 

(313)  A  sum  of  money  amounts  in  10  yrs.  at  7i%  simple 
interest  to  ^787^.  In  how  many  years  will  it  amount  to 
$990. 
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(314)  I  spent  25%  more  than  my  income  in  a  certain 
year  ;  for  each  of  the  next  four  years  I  eaved  6'^%  of  it  and 
then  I  had  found  that  I  had  lived  within  it  and  had  $60 
besides.     What  was  my  income. 

(315)  A  school  rate  of  5  mills  per  dollar  and  a  general 
purpose  rate  of  8  mills  in  the  dollar  produce  a  tax  of  ^101.40 ; 
find  the  assessed  value  of  the  property. 

(316)  A  grocer  has  225  lb.  of  tea,  of  which  he  Bells  45 
lb.  at  72  cents  per  lb.,  and  only  gains  8  per  cent,  at  this 
price.  He  now  raises  the  price  so  as  to  gain  10  per  cent, 
on  the  whole  outlay.     What  is  the  price  when  raised  ? 

(317)  If  I  owe  $2,000,  to  be  paid  in  4  mouths'  time,  and 
I  pay  $500  now,  what  extension  of  time  ought  to  be  allowed 
me  for  the  payment  of  the  remainder,  reckoning  money  to 
be  worth  8  per  cent,  per  annum  simple  interest  1 

(818)  A  and  B  run  a  mile  race  :  at  first  A  runs  11  yards 
to  B'»  10  ;  but  after  A  has  run  half  a  mile  he  tires  and  runs 
9  yards  in  the  time  in  which  he  at  first  ran  11,  B  running 
at  his  original  rate.     Which  wins,  and  by  how  much? 

(319)  A  woman  buys  a  certain  number  of  eggs  at  21  a 
Bhilliug,  and  the  same  number  at  19  a  shilling;  she  mixes 
them  together  and  sells  them  at  20  a  shilling  :  how  much 
does  she  gain  or  lose  per  cent,  by  the  transaction  ? 

(320)  A  room  whose  height  is  11  feet,  and  length  twice 
its  breadth,  takes  143  yards  of  paper  2  feet  wide  for  its  four 
walls  :  how  many  yards  of  gilt  moulding  will  be  required  ? 


I 


(821)  Simplify 

6»X8J  -    ^   xlf4-l» 
»n(l  find  their  sum. 

(822)  Simplify  (-006  of  £2.  U.  8(i.  -f-8-454  of  JE8.  Oa.)  X  6^. 
(828)  Two  boys,  A  and  B,  come  into  •chool  punctually 

by  their  own  walolieH,  which  are  quite  right  at  9  o'clock  on 
Monday  morning.  A'l  watch  gains  two  minutes,  and  B's 
watch  loHeH  a  minute  and  a  half  every  day :  find  how  much 
lAtor  B  will  be  than  A  at  Friday  afternoon  sohool,  2  p.m. 

(824)  Two  gangs  of  6  and  9  men  are  set  to  reap  two  fields 
of  86  and  46  aores  respectively.  The  first  gang  works  7 
hours  in  the  day,  and  the  latter  8  hours.  If  the  first  gang 
eomp'.Ato  thf>ir  work  in  12  days,  in  bow  many  days  will  the 
MCoud  gang  complete  theirs  ? 
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(825)  A  grocer  buys  some  tea  at  48  cents  per  lb.  a^d  some 
at  G6  cents;  in  what  proportion  must  be  mix  tlir-m  tbat 
when  he  sells  at  72  cents  per  lb.  he  may  be  making  a  proiit 
of  20  per  cent.  ? 

(826)  A  pays  $3.60  more  tax  than  B,  their  incomes  being 
equal:  living  in  different  towns,  they  are  rated  at  1^  cents 
»nd  1^  cents  in  the  dollar  respectively  :  what  is  A't  income  ? 

(327)  A  bankrupt  can  pay  40  cents  in  the  %  ;  if  his  assets 
were  $500  more  he  could  pay  46  cents.  Find  his  debts  and 
his  assets. 

(328)  If  a  piece  of  work  can  be  done  in  50  days  by  85  men 
working  at  it  together,  and  if,  after  working  at  it  for  12  days, 
16  of  the  men  were  to  leave  the  work  ;  find  the  number  of 
days  in  which  the  remaining  men  could  finish  the  work. 

(329)  Alfred  owed  Robert  two-thirds  of  the  amount  that 
Robert  owed  Charles ;  and  to  settle  matters,  Robert  gave 
10c{.  to  Alfred,  who  then  paid  Charles :  what  did  Robert  owe 
Charles  ? 

(830)  The  length,  breadth  and  height  of  a  wooden  box  are 
4  ft.,  2\  ft.,  8  ft.  respectively.  Find  the  cost  of  painting  the 
outside  at  1«.  8<2.  a  square  yard. 


(881)  Simplify 

5i_77_^28^-Pr'      4i"  ^   (88x6f)     17J, 
.and  find  their  sum. 

(832)  A  man  walks  a  certain  distance,  and  rides  back  in 
8  hours  45  min.:  he  could  ride  both  ways  in  2^  hours.  How 
long  would  it  take  him  to  walk  both  ways  ? 

(333)  I  have  to  be  at  a  certain  place  in  a  certain  time,  and 
I  find  that,  if  I  walk  at  the  rate  of  4  miles  per  hour,  I  shall 
be  five  minutes  too  late,  if  at  the  rate  of  5  miles  per  hour,  I 
shall  be  10  minutes  too  soon.     How  far  have  I  to  go  ? 

(384)  A,  B,  C,  and  D  enter  into  partnership:  A  and  B 
contribute  $1390,  B  and  C  $1590,  C  and  D  $1810,  A  and  D 
$1610,  A  and  0  $1500  :  they  gain  $1152  :  what  is  the  share 
of  each  ? 

(835)  On  a  stream,  B  is  intermediate  to  and  equidistant 
from  A  and  C ;  a  boat  can  go  from  A  to  B  and  back  in  5  hr. 
15   min.,  and  from  J.  to  C  in  7  hr.     How  long  would  it 
take  to  from  C  to  -4  ? 
.    (886)  I  have  a  certain  sum  of  money  wherewith  to  buy  ft 
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certain  number  of  nuts,  and  I  find  that  if  I  buy  at  t 'le  rate 
of  40  ftr  10  cents  I  shall  spend  5  cents  too  much  ;  if  at  the 
rate  of  50  for  10  cents,  10  cents  too  little.  How  much 
money  had  I  ? 

(337)  If  A  has  $38940  to  invest,  and  can  buy  Toronto 
city  6%  bonds  at  98^,  or  Montreal  Corporation  Consohdated 
7%  stock  at  117^,  how  much  will  the  one  ti'ansaction  be 
better  than  the  other,  brokerage  being  |  %  ? 

(338)  What  must  be  the  face  of  the  note  for  3  mos.  made 
on  18th  Aug.,  so  that  discoimted  at  7^  per  cent,  on  the  day  of 
making  at  the  bank  the  proceeds  may  be  §1431 5  ? 

(339)  If  in  a  meadow  of  20  acres  the  grass  grows  at  a 
unifonn  rate,  and  133  oxen  consume  the  whole  of  the  grass 
on  it  in  13  days,  or  that  28  oxen  5  acres  of  it  in  16  days 
how  many  oxen  can  eat  up  4  acres  of  it  in  14  days  ? 

(340)  In  a  constituency,  in  which  each  elector  may  vote 
for  two  candidates,  half  of  the  constituency  vote  for  A ,  but 
divide  then*  votes  among  B,  C,  D,  E,  in  the  proportions  of 
4,  3,  2,  1 ;  of  the  remainder,  half  vote  for  B,  and  divide 
theu'  votes  among  C,  J  J,  E,  in  the  proportions  of  8,  1,  1 ; 
two-thirds  of  the  remainder  vote  for  JJ  and  E,  and  540  do 
not  vote  at  all ;  find  the  order  on  the  poll,  and  the  whole 
number  of  electors. 


'24  -4-  '53\ 

(841)  Simplify  U  of  2|  +6^-4-  23  +    |5i  +^.^_.q^] 

(842)  Simplify,  If^f  JTloi   ^  *  °^  TsT^Ti 

(848)  Wlien  the  New  York  gold  market  is  at  1043,  what 
would  I  got  for  92804.50  ciuTency. 

(844)  A  person  invests  Sn4.')0  in  5  J  per  cent,  stock,  so  Mj 
to  receive  an  income  of  8787.50 ;  what  was  the  price  of  th< 
stock  ? 

(845)  Two  pipes  A  and  B,  would  fill  a  cistom  in  26  min- 
utes uiid  30  iiiinutoB  respectively.  ISoth  are  opened  togotlierJ 
but  at  thu  Olid  of  8^  minutes  tlin  Kocoud  is  turned  off.  In] 
liow  many  minutes  will  the  cistoiTi  bu  filled  ? 

(846)  A  man  for  5  years  spends  i!40  a  year  more  than  hi 
income.     Iflio,  at  tlio  end  of  that  time,  reduce  his  oxpendi*] 
luro  10  ])f.'r  cent,  in  4  yciirs  lie  will  have  paid  off  liis  debt 
and  saved  i,'120.     Find  his  iucomo. 

(847)  Tho  ram  of  £177  is  to  bo  divided  among  15  men,  2(] 
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women,  and  80  children,  in  such  a  manner  that  a  man  and 
a  child  may  receive  together  as  much  as  two  women,  and  all 
the  women  may  together  receive  jE60  ;  what  will  they  each 
reBpectively  receive  ? 

(348)  If  8000  metres  be  equal  to  5  miles,  and  if  a  cubic 
fathom  of  water  weigh  six  tons,  and  a  cubic  metre  of  water 
1000  kilogrammes,  find  the  ratio  of  a  kilogramme  to  a  pound 
avoirdupois.  (Longlon^. 

(349)  A  mixture  of  soda  and  potash,  dissolved  in  2540 
grains  of  water,  took  up  980  grains  of  aqueous  sulphurio 
acid,  aftd  the  weight  of  the  compound,  solution  was  4285 
grains.  Find  how  much  potash  and  how  much  soda  the 
mixture  contained,  assuming  that  aqueous  sulphuric  acid 
anites  with  soda  in  the  proportion  of  49  grains  to  82,  and 
with  potash  in  the  proportion  of  49  to  48. 

(350)  A  room  is  21  ft.  Ions,  15  ft.  6  in.  wide,  10  ft.  high  ; 
it  contains  8  windows,  the  recesses  of  which  reach  to  the 
ceiling,  and  are  4  ft.  6  in.  wide  ;  there  are  in  it  4  doors,  each 
6  ft.  6  in.  high  and  3  ft.  3  in.  wide  ;  the  fire-place  is  6  ft.  wide 
and  4  ft.  high ;  a  skirting  1  ft.  8  in.  deep  runs  round  tlie 
walls ;  find  the  expeuge  of  papering  the  room  at  5  cents.  & 
square  foot 


ANSW^ERS 

Ex.  (i),   p.  6. 

(1)  Seven ;  thirteen  ;  forty-five ;  fifty- ^109  ;  three  hundred 
and  twenty-Biz  ;  four  thousand,  five  hundred  and  seventy* 
eight. 

(2)  Ninety  ;  one  hundred  and  ten ;  two  hun*ed  and 
seven  ;  four  thousand,  three  hundred  ;  four  thousand  and 
thirty-six  ;  four  thousand,  three  hundred  and  six. 

(3)  Seven  hundred  and  eighty;  six  hundred  and  nine ; 
five  thousand,  three  hundred  and  sixty ;  two  thousand  aiKl 
twenty  ;  one  thousand,  one  hundred  aud  one. 

(4)  Thirty-six  thousand,  four  hundred  and  ninety-seven; 
forty-niue  thousand,  five  hundred  and  thirty-two  ;  six 
hundred  and  fifty-four  thousand,  three  hundred  aud  twonty- 
one ;  seven  hundred  and  forty-three  thousand,  two  hundred 
and  sixty-nine. 

(5)  Forty-five  thousand;  thirty-twothousand,  six  hundred; 
eeveuty-five  thousand,  two  hundred  and  thirty ;  five  hundred 
thousand. 

(6)  Eight  millions,  five  hundred  and  seventy-two  thousand, 
nine  hundred  and  fourteen  ;  three  millions,  four  hundred 
and  sixty-nine  thousand,  two  hundred  and  eighteen  ;  four 
millions,  six  hundred  and  twenty-nine  thousimd,  eight 
hundred  and  seventeen. 

(7)  Nine  millions ;  twenty-nine  millions  ;  seven  hundred 
and  fifteen  milUons. 

(8)  Nine  hundred  and  ten  millions,  three  hundred  and 
seven  thousand,  two  hundred  and  forty ;  three  hundred  and 
Bovon  milhons,  four  thousand  two  hundred  and  five;  three 
hundred  and  eighty  millions,  five  hundred  and  three  thousand 
and  forty. 

(9)  Two  hundred  and  forty-three  hillions,  seven  hundred 
and  fifty-nine  millions,  two  hundnul  and  sixty-eiglit  thou- 
sand, three  hundrod  and  forty-two  ;  throe  htmdred  and  seven 
bilHona,  four  hundred  and  nve  niilliouB,  six  thousand,  two 
hundred  and  seventy. 
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(3) 

^4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 

(11) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 


Ex.  (ii),  p.  6. 

9;  12;  17;  19;  13;  16;  11. 

23  ;  27  ;  85 ;  38  ;  44  ;  40  ;  26  ;  84. 
67  ;  75  ;  62  •,  83  ;  74  ;  92  ;  68 ;  95. 
76  ;  22  ;  50  ;  15.  28  ;  61 ;  49  ;  18  ;  90  ;  78. 
107  ;  180  ;  246  ;  372  ;  608  ;  740  ;  990. 
836  ;  747  ;  410  ;  913  ;  750  ;  384. 
818  ;  808  ;  206  ;  430  ;  512 ;  787. 
7845  ;  9687  ;  12000  ;  8400  ;  6003  ;  85040. 
5470  :  3650  ;  8780  ;  1247  ;  4808. 
6004  ;  7022  ;  3500  ;  9047  ;  2017  ;  19402. 
70007  ;  60060  ;  14014  ;  70017  ;  12303  ;  16005. 
356728 ;  640842  ;  900000  ;  800040. 
7000000  ;  4570805  ;  75800940. 

815000000;  5040000;  8000700;  18000020;  700000002. 
815674018003 ;  35600000520. 
7000000000  ;  5800000600047  ;  8000000043007. 
805005004006003;  53000058053.  ^ 

9000000000009;  90000000000900;  19000000019000; 
1000001001101. 


1. 


Ex.  (iii)  p.  9. 


(8)    Sixty-eight 


(1)  Twenty-seven.       (2)    Forty-nine. 

(4)  Seventy-three.       (5)    Ninety-two. 

(6)  One  hundred  and  forty-four. 

(7)  One  hundred  and  sixty-three. 

(8)  One  hundred  and  ninety-nine. 

(9)  Six  hundred  and  sixty-tour. 

(10)  One  thousand  eight  hundred  and  seventy-two. 
2. 

(1)  XXXVII.  (2)    LIX.  (8)    LXII. 

(4)  LXXXVII.         (5)     XCV.  (6)     CXXXIX. 

(7)  CXLV.  (8)    CLXXIX.    (9)     DCCCXLVI. 

(10)  MDCCLXIII. 

Ex.  (iv),  p.  10. 

(1)  11;  16;  20;  26.  (2)  98.       (3)  67. 

(4)  60.  (5)  1409.      (6)  949. 

(7)  738.  (8)  4971.      (9)  23406. 

(10)  74338.        (11)  2008.     (12)  8310. 
(13)  1671.         (14)  880.      (15)  28493. 
(16)  33633.        (17)  28206.     (18)  18526. 
(19)  208.         (20)  1163.     (21)  9289. 
(221  12932.        (23)  106384.    (24)  69228. 
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25)  284271. 

28)  1843088. 

81)  3782272. 

84)  50333150. 

87)  112251. 

40)  227G5G697. 


(1) 

(4) 

(7) 
(10) 
(13) 
(16) 
(19) 
(22) 
(25) 


(34) 


7. 
29. 
35. 
66. 

o8i)8. 

6222. 

2779. 

881. 

2042. 

51195. 

18467. 

1. 

9999998999. 

610. 

619. 


(26)  1450741. 

(29)  1979628. 

(32)  3476908. 

(35)  2082G857. 

(38)  764368. 

Ex.  (v),  p.  14. 

(2) 
(5) 

(S) 
(11) 
(14) 
(17) 
(20) 
(23) 

(29) 
(32) 
(35) 
(38) 
(41) 


8 
84. 

29. 

509. 

2112. 

61471. 

28828. 

46. 

6457. 

10999. 

60023. 

999000. 

8. 

593. 


(27)  680077891. 

(30)  1184946. 

(33)  799819. 

(36)  146-.^1293. 

(39)  1825947. 


(8)  19. 
(6)  54. 

(9)  45. 
(12)  82. 
(15)  4228. 
(18)  108. 
(21)  2761. 
(24)  82. 
(27)  5780. 
(30)  1096. 
(33)  13378402. 
(36)  99900000. 
(39)  26. 

159. 


(30) 
(42) 


0) 

(4; 

(7) 
(10 

(11 
(12) 


"Ex.   (vi),  p.  18. 

45.        (2)  804.         (8)  490. 

87(\.       (5)  684.         (6)  861. 

9273.       (8)  11364.  (9)  50 ;  76 :  175 ;  225 

635;  1016;  1270;  1897;  2540;  8890. 

9868;  148)2;  27187;  29604;  1233500;  17269000. 

836861;  411719;  449148;  1871460000; 

2994320000000. 


i 


845. 

(4)  182a 
(7)  8815. 
(10)  164U902. 


Ex.  (vii),  p.  19. 

(2)  1073. 

(5)  80(M). 

(b)  80080. 

(11)  7417784. 

Ex.  (viii),  p.  20. 


(1)  1734B2. 

(4)  87-2;>i)2. 

(7)  !'"  .MM. 

(10)  1 

<12)  ;..   .  i.^OO. 

(14)  »tf4U4UU44U. 


(2)  128004. 
2274048. 
61212122. 


IJi 


(8)  1620. 
(6)  13734. 

(9)  93940. 
(12)  679820962. 


(3)  400854. 
((5)  2()67640. 
(9)  819706614 


[11)  68376823(569. 
(18)  8KH71923744. 
(16)  2U69U0UG6442. 


ANSWERS. 


(16)  6094850127C3918. 

(18)  703004503. 

(20)  8454309838. 

(22)  611103461G7. 

(24)  24259354428. 

(26)  13576655747. 


(17)  18426705851000. 

(19)  8590386740. 

(2l)  4980038124. 

(23)  1407009021. 

(25)  2481559147G0. 

(27)  24949359G7U2. 


vl)  6840. 


(2) 


Ex.  (ix).  p.  21. 
1909G80.    (2) 
Ex.  (x)  p.  21. 


1121111048844000. 


(1)  225. 

(4)  8249. 

(7)  7569. 

(10)  56169. 

(18)  622521. 
(16)  15025. 

(19)  804357. 
(22)  45118016. 
(25)  961604803. 


(1)8. 
(5)  14. 

(9)  108. 
;)  56285. 


ir 


(1)  576. 

(5)  4761. 

(8)  10000. 

(11)  890625. 

(14)  1331. 

(17)  103823. 

(20)  1000000. 

(23)  156590819. 

Ex.  (xi),  p.  24. 


(8)  1000. 
(6)  6184. 

(9)  12996. 
(12)  804009. 
(15)  2197. 
(18)  814432. 
(21)  16974593. 
(24)  848918664. 


(13. 

(17)  2104. 
(21)  56169. 
(25)  317649. 
(29)  3469805 
(32)  5042300741. 
(36)  800071. 


;6) 

(10) 
(14) 
(18) 
(22) 
(26) 


(3)  12.       (4)  11. 

(7)  24.       (8)  103. 

(11)  628.  ^   (12)  1082. 

(15)  458097.   (16)  7589523. 

(19)  24000729.  (20)  2019. 

6678094.  (23)  4348432.  (24)  5072. 
391525.  (27)  39876548.  (28)  80207. 
(80)  68274025.    (31)  472304974. 
(33)  8402974231.  (34)  90807. 
(86)  29970. 


8. 
14. 

18. 

241248. 

17553. 


(1)  3426. 


Ex.  (xii),  p.  25. 

(2)  6187.      (8) 


64008924. 


Ex.  (xiii),  p.  26. 


241987. 

1243904. 

896547. 


(8)  2162568. 

•(6)  500603. 

(9)  659372. 


(1)  3826.        (2) 

(4)  1749864      (5) 

(7)  79267440.     (8) 

(10)  444513074545.  (11)  G947544611.  (12)  8007490200467. 

(18)  2131902,  1421308,  1065981. 

(14)  310218774,  206812516,  155109887. 

(15)  13770459132,  9180806088,  6885229568. 

(16)  9085784,  6816115,  6169880. 
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(17)  196350840,  122719275,  109083800. 

(18)  46913400,  29320850,  26068000. 

(19)  1138764,  724668,  664279. 

(20)  4224924,  2688588,  2464539. 

(21)  962341116,  612898892,  66136565L 


(1)  8,9. 

(4)  2,3,5,10. 

(7)  2,4,8. 

(10)  2,  8,  4,  6,  8,  9 


Ex. 

(2) 
(5) 
(8) 


(1) 
(4) 
(7) 
(10) 
(13) 
(16) 
(19) 
(21) 
(23) 
(25) 
(27) 
(29) 


2,  8.  8. 
2,  2,  2, 
2,  8,  7. 
8,  19. 

7,  18. 

8,  5,  7. 
2,  2,  8, 
2,  2,  2, 
8,  6,  6, 
8,  8,  8, 
2,  2,  2, 
2,  2,  2, 


Ex. 

(2) 
2,2.  (5) 

(8) 

(11) 
(14) 
(17) 
11. 

2,  2,  8,  8. 
7. 

3,  8,  8. 

2,  3,  8,  8, 
2,  2,  2,  2, 


(xv),  p.  28. 

2,  3,  4,  8,  9, 
2,  3,  4,  8,  9. 
6. 

(11)  2,11. 

(xvi),  p.  29. 

2,  2,  2,  8. 
2,  2,  8,  8. 
8,17. 
2,  2,  8,  8, 
8,  8,  11. 
2,  2,  3,  3,  3 

(20) 

(22) 

(24) 

(26) 
8.  (28) 
8,  8,  6. 


(8)  8,  6,  9.  11. 
(6)  8,  6,  9. 

(9)  2,  8,  4. 


(3) 
(6) 

(9) 
(12) 
(15) 
(18) 


8,  8,  8. 

8,18. 
2,  3,  8,  8; 
5,17. 
2,  2,  6,  6. 
2,  2,  2,  2,  7. 


2,  2,  2,  2,  11. 

2,  2,  2,  2,  8,  8,  8. 

6,  5,  5,  6. 

8,  8,  3,  87. 

2,  2,  2,  2,  2,  6,  11. 


(1)  4858. 

(4)  806892. 

(7)  8104199. 

(10)  4842856. 


ii)  2472. 

(4)  42370218. 

(7)  742H'i«57. 

(10)  480H76. 

(18)  87206. 


Ex.  (xvii),  p.  29. 

2)  9806. 
420077. 
11976096. 
48482280. 


5 

(s; 
(11 


(3)  147474. 

(0)  1594482. 

(8)  32061000. 

(12)  10188680000. 


Ex.  (xviii),  p.  80. 

(2)  462736. 

(5)  864  •2934. 

(8)  142H7262. 

ai)  8781076. 


(8)  41798082. 
(6)  42765328. 

(9)  204074. 
(12)  784978. 


•Ex.  (rix),  p.  81. 


|1)  94,  rpit\.  14. 
itf)  18578,  rem.  17. 
10)  1U0681,  rem.  85. 
1 7)  849,  rom.  20. 
(9)  11447,  rom.  72. 
(11)  10006,  rom.  8609. 


s 


0) 

(8 
(10 
(12) 


11360,  rem.  88. 

878,  rem.  22. 

844380,  rom.  85. 

2892,  rom.  184. 
905310,  rem.  718. 
10000821,  rem.  1812. 


ANSWERS. 

' 

Ex.  (XX),  p. 

32. 

(1) 

276,  rem. 

18.     (2) 

86724, 

rem. 

11. 

(8) 

2378,  rem. 

9.      (4) 

20174, 

rem. 

18. 

(6) 

28998,  rem. 

22.     (6) 

21074998, 

rem. 

25. 

(7) 

85629,  rem. 

23.     (8) 

246925, 

rem. 

21. 

(9) 

7429,  rem. 

7.     (10) 

129295, 

rem. 

38. 

(11) 

2987635,  rem. 

19.    (12) 

4236, 

rem. 

57. 

(13) 

423,  rem. 

72.     (14) 

504, 

rem. 

128 

(16) 

5687,  rem. 

207. 

890 


Ex.  (xxi),  p.  33. 
(1)     1.  (2)     472369.  (3)     624.  (4)     8012. 

Examination  Papers.     (Page  40.) 

(I.) 

(1)  Fourmillions,  two  hundred  and  thirty-seven  thousand, 
four  hundred  and  ninety-  six ;  653812. 

(2)  196181.  (3)  7829. 

(4)  4253111 ;  15362894.   (5)  935977 ;  7429. 

(n.) 

(1)  25257630  ;  four  hundred  and  two  millions,  fifty  thou- 
iiand  four  hnndred  and  seven. 

(2)  16992009.  (8)  26438313;  99914800. 
(4)  838091,  rem  .-68.  (5)  1176427  ;  130603. 

(in.) 

(1)  Ten  billions,  ten  millions,  two  hundred  and  one  thou- 
sand, four  hundred  and  one ;  1023001 ;  10011224402  ; 
2046002. 

(2)  1546478344  ;  157791881 6.     (8)     2237069,  rem.  11. 

(4)  31405999.  (5)  5226,  rem.  83. 

(IV.) 

(1)  1888.  (2)  7482229,  rem.  98. 

(3   2,  2,  2,  7  ;  2,  8,  18 ;  2,  8,  19.  (4)  12000590. 

(5)  999899. 

(1)     65299478,  rem.  6346.       (2)     88652792964. 
(8)     2,2,2,5;  2,3,3,5;  2,3,8,7. 
(4(    xxivjxlvii;  clxxviii.        (6)     12000. 


800  ANBWKBS. 

(VI) 

(1)  619161890.  (2i  86708448820241 

(3»  7288  (4^  $14541. 

(6.  7684  and  978 

(vn) 

(1)  $269  (2;  72  days. 

(8)  252.  (4)  296287. 

(6«  $18300,  $11900,  $10500 

(vni.) 

(1)  7000  (2)  460  lbs. 
(81  31239              (4)  $282. 
(6)  $30 

(IX.) 

(2)  9999000025  (3)  $87669. 
(4   11796  steps  (5)  $21000 ;  $5400. 

(X.) 

(2)     170680900742874262.  (3)     2796219. 

i4)    786543,  (6)    Bern.  12 ;  Divisor,  72 ; 
Quot ,  482 

Ex.  (zzii.)  p.  44. 

(1)     2.  (2)     6.  (8)     20.  (4)     18.  (5)     48. 

(6)    7  (7j    8  (8)     16.         (9j     16.       (10)     8. 

Ex.  (xxiii.),  p.  45. 

(1)    48.        (2)    82.       (8)    8.  (4)    8.  (6)    8468. 

(6)    86.        (7)    986.      (8)     855.        (9)    28.        (10)    2846. 

Ex.  (xxiv.),  p.  46. 

(1)  4.        (2)  2         (8)  78.        (4)  29.        (6)  41.        (6)    87. 

Ex.  (XXV.),  p.  47. 

(1)  54      (2)  2876     (8)  2582.     (4)  9566. 
6)  17000.    (6)  8r,h00.    (7)  28400.    (8)  16128. 


(0)  81769. 

Ex.  (xxvi,),  p.  49. 

(1)  860.  (2)  1320.  (8  288.  (4)  5040. 
(6)  86086.  (6)  27824  (7)  8670.  (8)  2840. 
(9'  2772(.   (10)  228150. 
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Examiiiation  Papers.     (Page  49). 

(1)  3327.  (2)     36  times.  (3)     44496  rails. 
(4)    7.                      (H)     84,  36  and  132. 

(n.) 

(2)  Bags  of  1,  2,  or  8  bu.  each ;  bins  of  800,  150,  or  200 

bu. 

(3)  $1650.  (4)     60min.  (5)    982882. 

(in.) 

(1)  1,  2,  3,  4,  5,  6,  8,  9,  10,  12,  15,  18,  20,  24,  25,  80,  36, 
40,  45,  60,  60,  72,  75,  90,  100,  120,  150,  180,  200,  225,  300, 
860,  450,  600,  9U0,  1800. 

(2)  29. 

(3)  3391  and  2699  are  prime ;  14787  and  1477  are  com- 
posite. 

(4)  60  hours  ;  A,  300  mi. ;  B,  240  mi. ;  C,  180  mi. 

(5)  40  grains. 

(IV.) 

(2)     208.  (8)     9imi.  (4)     70560. 

(5)  24  firkins. 

(V). 
(2)    60.  (8)     3  and  6.  (4)    44  times ;  9284  trees. 

(6)  3366000. 

Ex.  (xxvii.),  p.  54. 

(1)     A-         (2)     A-        (3)     h  (4)     i.  (5)     i. 

(6)    h  (7)     H.         (8)     s¥».         (9)     m-    (10)    ^. 

Ex.  (xxviii),  p.  55. 

/I  \     2  1       2  0  (0\     2  4       \!i  14             /Q\  2  3  1  9  2  0  3  10 

V-"-/    Tfff'    TS-  \^)    7¥'    5¥»  «¥•          W/  ^¥.f»  7?^5'  3~8"5- 

(A.\     100        1S6         6  1           3  8  /"KN     408  G30  304  45  ft 

\^)    mS^    HTU'  2Tff'    ^TO-  \**)   TT¥»  7TT'  TT¥»  TT¥. 

(6)  fo'  sh  ^h  M-        C^)  YinrV  tAV  i%hs>  rihf 

Ex.  (xxix.),  p.  56. 
The  fractions  are  arranged  in  descending  order. 

(1)  h  A,  ^  (2)  h  h  \h  (3)  U^   A,  ^h 

{'*)  ?Tr»  rv>  ITS-      (^)  irri'  t5>  zh       (^)  ^»  Trr»   iV* 
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Ex.  (xxx),  p  56. 

(1)   \%' 

(6)  l\' 

(2)  \h'         (3)  W-        (4) 
(7)  \%\\-     (8)  l^f.     (9) 
Ex.  (xxxi),  p.  57. 

58 
323  1 

(5)  l!|. 

(6)  ii^- 

(2)  ^h-       (3)  xi^.       (4) 
(7)  rVA.     (8)  ^U.       (9) 
Ex.  (^xxii),  p.  59. 

48 
TTiy 
1  0  1  « 

(5)t^. 

(1)  A- 
(6)  xVtjV- 

(2)  \%%.       (3)  f.           (4) 
(7)  ill^.     (8)  ^\\.      (9) 
Ex.  (xxxiii),  p.  60. 

98 
60 

(5)  tV 

(l)f 
(6)  If- 

(2)  t.         (8)  A.         (4)  h%. 
(7)  ?f .       (8)  |.           (9)  1^. 

(6)|. 

Ex.  (xxxiv.),  p.  61. 

(1)   «^ 
(6)  42t^. 

(2)  ^«.         (3)  ^W' 
(6)  3 AW.       (7)  81,Vt- 
Ex.  (xxxv.),  p.  62. 

(4) 
(8) 

1  7  .3  0  1  9 
1000 

928ff 

(1)  liVV 
(6)  48^. 

(9)  88A. 

(2)  If.             (8)  l§f|^. 
(6)  178^.         (7)  5,7,. 
(10)  23V         (11)  8^. 

(4)  65|.     ■ 
(8)   12^M 

(12)  m- 

Ex.  (xxxvi.),  p.  68. 

(1)  27|. 
(6)  U- 

(2)  744.           (8)  718J. 
(6)  4.               (7)  2}. 

(4)  M- 
(8)  26. 

Ex.  (xxxvii.),  p.  64. 

(1)  3^- 
(6)8*. 

(2)  T*B-           (8)  ^' 
(6)  142i.         (7)  8860J. 

Ex.  (xxxvilii),  p.  67. 

(4) 
(8) 

66. 

(1)  Ij^. 
(6)  ItV 
(9)  2H 

(2)  fl%.           (B)  i|. 

(6)  H.          (7)  H- 

(10)  H- 

(4)  m- 

(8)  Va. 

] 


ANSWERH. 
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Ex.  (xxxix.),  p.  68. 

(1)  U-            (2)  A-            (3)  1^.  (4)  h 

(5)  B^r.          (6)  h             (7)  4§f.  (8)  20|o§. 

(9)  ItVV-      (1«)  1M-        (11)  7irV  (12)  I- 
Ex.  (xl.),  p.  68. 

(1)  1||.  (2)  lA.  i^.  (8)  h  6|. 
(4)  if,  VV.  3.     (5)  4}.  (6)  n\l  20. 
(7)  AV  i.           (8)  3  (9)  7i. 

(10)  3.  (11)  lOllf.  (12)  H,  H. 

(18)  I.  irV  (14)  ^ih  If-  (15)  1.  |. 
(16)  5,  18.  (17)  66.  (18)  U^V^. 

(19)  l^.  (20)  1.  (21)  i. 
(22)  Iff.  (23)  2. 

Examination  Papers.    (Page  71.) 

(I-) 

(2)  $49i.     (3)  6-iVV .     (4)  »13860.  (5)  SH  and  H- 

(II.) 

(2)  H,  H,  A,  ^.  (3)  1^^.  (5)  Ship,  824000; 

Cargo,  |3t)000. 

(in.) 
(2)  USh  (4)  tIH^-     (5)  A,  20 ;  B.  48 ;  C,  84. 

(IV.) 

(2)  U-  (3)  34^.      (4)  Horse,  $120;  Carriage,  *  105  ; 

Earness,  $25.  (5)  A,  $4334;  B,  81474;  C,  $3080. 

(V.) 
(2)  3U-  (3)  $2015;  465  sheep;  890  calves;  806  pigs. 

(4)  $180.        (5)  18  ft. 

(VL) 
(2)   A,   ^.   ^-         (3)  1.         (4)  $40.         (5)  ^  ft. 

(vn.^ 

(2)  $1333^,  -^o-  (3)  1000000. 

(4)  30  rain. :  A,  6  times  ;  B,  5  times  ;  C,  4  times ; 

(5)  A.  A  ;  B,  ^  ;  C,  ,^"i  ;  D,  ^i. 


(YIII.) 

(2)    I ;  A-  (3)    86.      (4)    80   rain. ;  4500  rods ; 

3600  rods  ;  3000  rods.  (5)    252. 

Ex.  (xli),  p.  76. 
(1)     i  (2)     i  (3)     i 

(6)     rrr^d^^       (6)     titBSw       (7)     V 
(9)     12^001  (10)     ^00001   (11)     -9 

2600  1000 


6) 
8) 


7) 
(9) 

(11) 
(14 
17) 


1^ 

(7) 
(10) 
(18) 

(16) 

h 


(4)  I 

(8)  'o«*I 

^    '  200 

(12)  -87. 


(18)     -4579.      (14)     -003.        (16)     172-95.   (16)     •0000069'. 
(17)     -025679.  (18)     8-25793.  (19)     -0019. 

Ex.  (xlii),  p.  78. 

(1)     -7.  (2)     -2464.  (8)     -0012. 

(4)     758-270832.     (5)     885-260863.  (6)     8741-2062. 

(7)     69U4-72G72.     (8)     970-17047. 

Ex.  (xliii),  p.  79. 


61-211. 

•0607. 

•004886. 


(2) 
(6) 
(9) 


1-543.  (8) 
679-1-274.  (7) 
9-9998.      (10) 

Ex.  (xliv),  p.  81. 


48-2293. 

-0000014. 

•00101. 


(4)     -001 


85-26.  (2)     18-9326.  (8)     -100846. 

•00041588.         (5)     12-08980482.         (6)     -9. 
14977-92626425,  (8)     -0000465181. 

•057746898828045.  (10)     208-175002760726562. 

•00984120.  (12)     1-01.  (13)     -00081804. 

•15205806.  (15)     -1009981674.     (16)     20-670824. 

160-0625. 


12. 

(2) 

12700. 

5 

480. 

(^) 

98-470. 

(11) 

•0000771089 

.(14) 

2469U00000. 

07) 

1290. 

(23) 

70.871. 

Ex.    (xlv),  p,  85. 

14400. 

43-078. 

147. 

•0065889. 

299810000. 

8596. 

8-59. 

906741000. 


(8) 
(0) 

(9) 
(12) 

(15) 

(IB 

(21) 


•0018. 

10000. 

-0000002004. 

876540000. 

•20162. 

-00000029. 

457-61. 


m     28.28126. 
(4)     88J86-448.. 


Ex.  (xM),  p.  87. 

1-119296876. 
•00192. 


Si 


(8)     8-4608. 
(6)     -0001786. 
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Ex.  (xlvii.),  p.  87. 

(1)  26-654875.             (2)  -0010902476. 
(4)  -00001614.             (5)  175-03099875. 
(7)  154468-75.             (8)  25000000. 
(10)  -0000005006005. 

(8)  14498-8. 
(6)  -00U0926. 

(9)  -00001. 

Ex.  (xlviii.),  p.  88. 

--. 

(1)  18478-260.           (2)  -249. 
(4)  8658146-964.       (5)  -095. 

(8)  -092. 

(6)  32714-286. 

Ex.  (xlix.),  p.  52. 

(1)  -35. 

(5)  -ooi. 

(9)  -01236. 

(2)  -44.              (3)  -857142. 
(6)  -02439.    .     (7)  -628809. 
(10)  2-345. 

Ex.  (1.),  p.  95. 

(4)  -oi. 
(8)  -216. 

(1)  -09484. 
(4)  235-104. 
(7)  -0374. 
(10)  -928. 

(2)  -002521. 
(5)  26-38702. 
(8)  426-104. 

Ex.  (li.),  p.  96. 

(3)  165-6995. 
(6)  l-6fl. 
(9)  170-8367. 

(1)  1- 
(6)  TiVr- 

(2)  T^-                  («)  l^T 
(6)  tWt-           (7)  Trfrr- 

'     WtVtV 
(8)  ttItt- 

Ex.  (lii.),  p.  97. 

t 

(1)  Uh- 

(5)  53^rW 

(2)  ^Uf-              (3)  ^h 

(6)  mu-     (7)  H^u- 

Ex.  (liii.),  p.  99. 

W  TlUtT- 

(1)  15-8430, 

(2)  20-61662025. 

(3).  1-7780062. 

(4)  -02067249. 
(7)   aH^- 

(5)  2067«. 

(6)  Ah- 

Examination  Papers.     (Page  99.) 

(I-)- 

(8)  1st.      (4) 

263  times  ;  i.         (5)  -0000006  and  -0000009. 

(H.) 

(I)      li             7  7 
AV  TT7'     110  0" 

(4)  V- 

.  Ufh  sVtt-        (2)  «14.90. 
(5)  -7142. 

(8)  8.715. 
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(4)  $232f.        (6)  W(A^. 


(HI.) 
'2)  ^16J.        (8)  13;  $3000. 
(IV.) 

(2)  $21.60.  (3)  425,  (4)  4000004-00000010000090007  ; 
Seventy-four  millions,  tliree  hundred  and  six,  and  sixty 
millions  and  seven  trillionths.  (5)  82^  yd. 

(V.) 

(2)  tI f  HixT-       (8)  10-7608  miles. 
(5)  ^,  $192.23i;  £,$145.53^;  C,   $110.94^ 

(VI.) 

(8)  9S^.  (4)  3-141592. 

Ex.  (Iv.),  p.  105. 

(2)  23.       (3)  82 


(4)  18H. 


(6)  -00097061. 


(1)  14. 

(5)  297. 

(9)  440. 
(18)  23456. 
(17)  6678. 


(1)  4-1. 
(6)  -26. 
(9)  510-76. 


(1)  4-4721. 

(6)  -4110. 
(9)  4-0806. 


(6)  m 

(9)  8j. 
(13)  -7905. 
(17)  8-7049. 


(1)  10. 

(6)  86. 
9  86. 


(6)  345. 
(10)  835. 
(14)  72500. 
(18)  487962. 


(7)  327. 

(11)  6031. 

(15)  2081. 


Ex.  (Ivi.),  p.  106. 


(8)- 
(7)  ] 


95. 
131-81 


(2)  16-79. 

(6)  -027. 

(10)  137-65. 

Ex.  (Ivii.),  p.  107. 

(2)  6-4772.    (8)  9486. 

(6)  -1264.     (7)  -0252. 

(10)  -9999.    (11)  -6025. 

Ex.  (Iviii.),  p.  106. 
(8)  hi 


(2)  A. 
(6)  2*. 

(10)  el.  , 

(14)  -6464. 


(7)  2§. 
(11)  H 
(15)  2-5298. 


Ex.  Qix.),  p.  110. 


(2)  82. 

(0)  04. 

(10)  90. 


(8)  42. 

(7)  84. 

(11)  80- 


(4)  76. 

(8)  867. 
(12)  4698. 
(16)  739000. 


(4)  -61. 
(8)  1-001. 


(4)  -8478. 

(8)  -0847. 

(12)  6-4888. 


(4)  ih 

(8)  US. 
(12)  8h 
(16)  8-0822. 


(4)  79. 

(8)  78. 

(12)  68. 


- 
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El    Q.T),f.   112. 

• 

(1) 

(6) 

(9) 

(13) 

(17) 

246. 
128. 
256. 
686. 
4968. 

(2)     631.             (3)     307. 

(6)     179.             (7)     463. 
(10)    579.          (11)     4".8. 
(14)     708.           (15)     868. 
(18)     8765. 

Ex.  (Ixi).  p.  113. 

(4) 
(8) 

(12) 
(10) 

670. 
103. 
607. 
612. 

(1) 

(6) 

(9) 

(18) 

.78. 

8 

8^320. 
•908. 

(2)     -864.            (3)     30  02. 

(6)  1^       (7)  n 

(10)     -495.          (11)     2-516. 
(14)     -693.          (15)     1-966. 

Ex.  (Ixii),  p.  113. 

(4) 

(8) 

(12) 

(16) 

1-709 
-822. 
1-478 

(6) 

27. 
54. 

(2)    45.                (3)     6-3. 
(6)     8-1. 

Ex.  (Ixiii),  p.  117. 

(4) 

13. 

(1)  13;  80;  86 ;  47.  (2)  108;  270;  615;  845. 

(8)  3456  ;  4800  ;  2702  ;  16535.     (4)  72  ;  58  ;  94  ;  105  ;  163. 
(5)  960  ;  1228  ;  4253  ;  14087.     (6)  41880  ;  103870  ;  805973. 

Ex.  (Ixiv),  p.  118. 

(1)  UH  (2)  43id.  (3)  49id. 

(4)  75.  6jd.  (5)  93.  n^d.  (6)  15s.  6frf. 

(7)  .£4.  8*.  8id.       (8)  £391.  195.  4i<i.  (9)  ^564.  19».  7d. 

Ex.  (Ixv),  p.  120. 

(1)  ^21.  16«.  Id.       (2)  £31.  85.  Od.       (3)  ^32.  15s.  2d. 

(4)  ^31.  12a.  9d.       (5)  ^23.  13s.  8\d.  (6)  ^33.  18s.  4fd. 

(7)  £32.  9s.  Sid.       (8)  £32.  6s.  5d.       (9)  ^169.  5s.  Id. 
(10)  £181.18s.6(i.    (11)  ^240.  19s.  7d.  (12)  ^168.  11«. 
(13)  £200.  17s.  lljd.  (14)  ^220.  6«.  9id. 

a5)  ^3602.  17».  6d. 

Ex.  (Ixvi),  p.  122. 

(1)  £36.  8».  5d.  (2)  £28.  0«.  lOd. 

(8)  £8Jl8s.  lid.  (4)  £238.  17s.  lO^d. 
(5)  14s.  lid.  (6)  £1.  16s.  lid. 
(7)  lid.  (8)  £1519.  12s.  9^d. 

(9)  £86108.  17».  &id.  (10)  £1219.  19*.  10^.- 
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Ex.  (Ixvii),  p.  12a. 

{1*  £1.  9s.  (2)  6s.  lOd.  (8)  8s.  9d. 

(4)  £3.  6s.  6d.  (5)  18s.  8d.  (6)  £1.  2s  Id. 

(7)  ^22.  14s.  8d.    (8)  £U.  lis.  (9)  i;i2.  5s. 

(10)  £5.  18s.  l^rf.  (11)  £21.  12s.  (12)  £15.  15». 

(13)  i'lll.  6.«.  8d.  (14)  £5.  18s.  l^d.  (15)  £122.  9s.  4d. 

(16)  £104.  12s.  (17)  £5.  12s.  6d.  (18)  £8.  Os.  lOid. 

(19)  £8.  14s.  Bd.  (20)  £48.  (21)  £3G.  6«. 
(22)  £39  7s.  6d. 

Ex.  (Ixviu),  p.  125. 

(1)  £6.  10s.  6d.  (2)  £24.  9s.  l^d. 

(8)  £3.  12s.  5^d.  (4)  £5. 18s.  id. 
(5)  £29.  13s.  4d.  -(6)  £34.  Is.^  7^d. 
(7)  £107.  19s.  2d.  .  (8)  £15212.  12s.  6d. 

(9)  £6189.  5s.  7H  (10)     £6022.  Os.  7^. 
(11)     £8616.  8s.  9d. 

Ex    (Ixix),  p.  127. 

I.     (1)  7«.  lOid.         (2)  £6.  12s.  6d.  (8)  18*.  7id. 

(4)  £3.  19s.  Ad.    (6)  12s.  B^d.  (6)  £1.  17s.  7i<i. 

II.     (1)  £1.  16s.  6id.         (2)  4s.  M.  (8)  5s.  6d. 

(4)  2s.  Ad.  (5)  Is.  Oid.  (6)  19s.  lOd. 

III.     (1)  £1.  8s.  2d.  (2)  8s.  4\d.  (8)  £1.  4s.  lO^d. 

(4)  £4.  4s.  Sid.  (6)  Os.  A^d.  (6)  £1.  8s.  9^^- 

Ex.  (Ixx),'  p.  127. 

(1)  100.  (2)  22.  (8)  42.  (4)  79. 

(6)  231.  (ii)  10. 

Ex.  (Ixxi),  p.  128. 

(1)  8s.  6id.            (2)  4s.  6^d.  (8)  6s.  6}d. 

(4)  Is.                     (6)  Is.  9id,  (6)  £24.  10s.  8d. 

(7)  10s.  (W.            (8)  14s.  8^/.  (9)  £18.  Os.  Orf. 

(10)  /48.  Is,  4^.  (11)  £77.  6s.  (12)  £1.  16j.  OJd. 
(18)  £8.  8s.  bid.  (14)  £8.  12s.  Id. 

Ex.  (Ixxii),  p.  129. 
(J)  £1412.  lis.  8(/.  (2^  £822B^0«.  6d 


IS 


£28299.  Is.  Idd.  (4)  £81282.  8s.  5d. 

418878.  Is.  dd.  (0)  ^627877.  18s.  Q<L 
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Ex.  (Ixxiii),  p.  130. 

(1)  22646  see.  ;  61243  sec. 

(2)  107020800  Bee. ;  544324  min. 

(8)  83  da.  17  hr.  27  min. ;  6  hr.  82  min.  66  seo. 

(4)  8  da.  14  hr.  13  min.  12  sec. ; 

0  wk.  2  da.  0  hr.  24  min.  56  seo. 

(5)  118;  151;  28G ;  120;  151. 

(6)  76  hr.  34  min  86  sec.    (7)  186  da.  1  hr.  42  min. 

(8)  26  wk.  2  da.  2  hr.      (9)  22  yr.  293  da.  1  hr. 

(10)  77  hr.  8  min.  41  seo. 

(11)  250  da.  23  hr.  1  min.  18  seo. 

(12)  2  hr.  54  rain.  48  seo.    (13)  83  da.  17  hr.  47  min. 
(14)  6  da.  22  hr.  (15)  298  da.  21  hr. 

(16)  1  yr.  331  da.  21  hr. 

(17)  6  da.  9  hr.  36  min.  46  see, 

(18)  463  hr.  35  min.  5  seo. ;  740  hr.  46  min.  67  seo. 

(19)  2  da.  6  hr.  14  min.  ;  12  min.  17  seo. 

Ex.  (Ixxiv),  p.  132. 

(1)  182  in.  ;  23166  ft.       (2)  446418  in. ;  6499  in. 

(3)  13513  po.  3i  yd. ;  306  fur.  0  po.  4  yd.  2  ft.  6  in. 

(4)  137  mi.  86  po.  8  yd.  1  ft.  ; 

1809  mi.  4  fur.  82  po.  4  yd.  2  ft.  8  in. 

(5)  107  yd.  1  ft.  8  in.       (6)  154  mi.  2  fur.  20  po. 

(7)  23  fur.  21  po.  4^  yd.     (8)  75  yd.  8  in. 

(9)  50  mi.  2  fur.  85  po.     (10)  85  p.  3  yd. 

(11)  87  yd.  3  in.  ;  932  mi.  1  fur.  31  po. 

(12)  1858  po.  8  yd. ;  1783  mi.  3  fur.  6  po.  1  yd. 

(13)  6  yd.  1  ft.  2  in. ;  6  fur.  6,^  po. 
.(14)  2  yd  1  ft.  5^  in. ;  1  fur.  29i|  po. 

Ex.  (Ixxv),  p.  134. 

(1)  86751875  sq.  in.       (2)  44425044  sq.  in. 

(8)  1210000  sq.  yd.  ;  94608  sq.  in. 

(4)  4  sq.  yd.  55  sq.  in. ;  8  ac.  28  po.  9  sq.  yd. 

(5)  1148  po.  2  sq.  yd. ;  14  po.  10  sq.  yd.  7  sq,  ft.  110  sq.  in, 

(6)  284ac.  2ro.25p. 

(7)  163  sq.  yd.  7  sq.  ft.  91  sq.  in. 

(8)  112  ac.  8  ro.  83  po.  15^  sq.  yd. 

(9)  27  ac.  2  ro.  86  po. 

(10)  5  sq.  vd.  8  sq.  ft.  129  sq.  in. 

(11)  1  ac.  2  ro.  16  po.      (12)  8  ao.  1  ro.  80  po. 

(13)  6  sq.  yd.  7  sq.  ft.  22  sq.  in. 

(14)  66  ac.  8  ro.  36  po. 

(16)  88  ac.  2  ro. ;  931  ac.  8  ro.  9  po. 
(16)  1  ro.  18  po. ;  1  ro.  27  po. 
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Ex.  (Ixxvi.),  p.  135. 

(1)  202  cub.  ft. ;  1175183  cub.  in. ;  654558  cub.  in.        j 

(2)  43  cub.  ft.  21  cub.  in. ;  9  cub.  yd.  11  cub.  ft.  372  cub.  in.  •. 

(3)  244944  cub  in.;  149904  cub.  in.  1 

(4)  270  cub.  yd.  26  cub.  ft.  1143  cub.  in.  • 

(5)  195  cub.  yd.  3  cub.  ft.  298  cub.  in.  ^ 

(6)  3558  cub.  yd.  10  cub.  ft  284  cub.  in. 

(7)  8  cub.  yd.  20  cub.  ft.  1545  cub.  in. 

(8)  8  cub.  yd.  1634  cub.  in. 

(9)  27  cub.  yd.  7  cub.  ft.  1472  cub.  in. 

(10)  707  cub.  yd.  1323  cub.  in. ; 
2312  cub.  yd.  17  ciib.  ft.  518  cub.  in. 

(11)  6  cub.  yd.  14  cub.  ft.  1029  cub.  in.;  8  cub. yd. 24  cub. in 

Ex,  (Ixxvii.),  p.  136. 

(1)  59  pts.  ;  109792  pts. 

(2)  8  qr.  2  bu.  1  gall.  2  pt. ;  47  qr.  4  bus.  3  pk.  1  gall. 

(8)  41  gaU.  1  pt.      (4)  20  bus.  1  pk.  1  gaU. 
(5)  197  qr.  3  bus.      (6)  2  qt.  1  pt. 
(7)  3  pk.  1  gall.       (8)  6  qr.  7  bus.  8  pk. 

(9)  342  qr.  4  bus.  2  pk. ;  1116  qr.  4  bus.  1  pk. 
(lo)  3  qt.  1  pt.  0  qr.  8  pk. 

Ex.  (Ixxviii.).  p  187. 


(1)  12960  gr.      (2)  1680  dwt.i  8420  dwt.  •  6185  dwt. 

(8)  22268  gr. ;  42668  gr.. 

(4)  6  oz.  11  dwt.  1  gr  ;  7  lb  4oz.  IB  dwi. 

(6)  12  lb.  6  oz.  19  dwt.  18  gr.  ;  18  lb.  6  oz.  6  dwt. 

(6)  74  lb.  7  oz.  7)  80  oz.  4  dwt.  9  gr. 

(8)  87  lb.  7  oz.  12  dwt.  18  gr   (9)  3  oz.  4  dwt.  21  gr. 
(10)  7  lb.  9  oz.  18  dwt.       (11)  9  oz.  12  dwt.  28  gr. 
(12)  89  lb.  5  oz.  8  dwt. ;  141  lb.  7  oz.  19  dwt. 
(18)  401  oz.  7  dwt.  11  gr  ;  148  lb.  9  oz.  6  dwt.  21  gr. 

(14)  2  lb.  12  dwt. ;  6  oz.  6  dwt.  ll|  gr. 

(15)  6  dwt.  8  gr. :  2  oz.  19  dwt.  20  gr. 

Ex.  (Ixxix.),  V  VM 

(1)  17000  oz. :  4862  dr. ;  10000. 

(2)  '.^08200  oz.;  80060 lbs. 
(8  78416  dr.;  7607  lbs. 

(4)  2  owt.  8  qm.  22  Ibii.  11  oz. :  1  ton  17  owt.  1  qr.  24  lbs. 
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(5)  4  cwt.  2  qrs.  14  lbs.  8  oz. ;  9  cwt.  2  qrs.  16  lbs.  16  oz. 
14  drs. 

(6)  63  lb.  12  oz.  1  dr.       (7)  45  qr.  19  lbs.  15  oz. 
(8)  88  cwt.  2  qr.  14  lbs.     (9)  2  lb.  1  oz.  9  dr. 

(lOj  2  qr.  22  lb.  8  oz.       (11)  1  cwt.  1  qr.  11  lbs. 
(12)  7t.  19  cwt.  3q.       (13)  3  lbs. 

(14)  34t.  18  cwt.  1  qr.  18  lbs. 

(15)  120  cwt.  67  lbs.  2  oz. ;  187  cwt.  65  lbs. 

(16)  156  cwt.  1  qr.  15  lbs. ;  390  oz.  13  dr. 

)17)  1  cwt.  21  lbs.  8  oz. ;  16  cwt.  1  qr.  18  lbs.  2  oz. 
(18)  1  qr.  143  4  oz. ;  2t.  8  cwt.  3  qr.  6^  lbs. 

Ex.  (Ixxx.),  p.  139, 

(1)  13  cwt.  1  qr.  2^  lb.     (2)  13  lb.  14  oz.  12  dr. 

(3)  80  mi.  1  fur.  22  po.     (4)  679  yd.  1  ft.  6  in. 

(6)  166  ac.  3  ro.  32  po.     (6)  757  ac.  2  ro.  12  po. 

(7)  7b  sq.  yd.  7  sq.  ft.  6  sq.  in. 

Ex.  (Ixxxi.),  p.  139. 

(1)  2  cwt.  4  lb.  (2)  10  oz.  6  dr. 

(3)  1  mi.  5  fur.  8  po.      (4)  3  yd.  6  in. 

(5)  6  ac.  3  ro.  4  po.       (6)  1  ac.  3  ro.  8  po. 

(7)  5  sq.  yd.  7  sq.A.  87  sq,  in. 

Ex.  (Ixxxii.),  p.  140. 

(1)  13s.  4d.  ;  ^1  lis.  Sd.  ;  £2   10s.  9d. 

(2)  6  fur.  16  po. ;  80  po. ;  3  qr.  8^  lb. 

(3)  ^152  lis.  Of  d.;  ^1  13s.  9d.;  2  mi.  2  for. 

(4)  ^514  16s.  15s.  9rf.     (5)  £1   2s.  10^ 

(6)  13s.  ad.  (7)  9  ac.  2  ro.  13J  po. 

(8)  16  da.  3  hr.  35  min.     (9)  2  fur.  37  yd.  1^  in. 
(10)  4  cwt.  2  qrs.  11  lbs.  10^  oz. 

Ex.  (Ixxxiii.),  p.  141. 

(DtV      (2)Mf      (3)i|.      (4)i4?. 

(5)  AV\.    (6)  f.        (7)  f .       (8)  tV^. 

(9)  ^3^.     (10)  ^.       (11)  ^a.    (12)  |8^. 

Ex.  (Ixxxiv.),  p.  144. 

(1)  12s.  Gd.  (2)  £15  5s.  6d. 

(3)  2-3436d.  (4)  3  qr.  18  lb.  12  oz. 

(5)  12  dr.  (6)  J 16.  Os.  6d. 

(7)  Is.  5d.  (8)  £2  16s.  9-375d. 
(9)  48  2d.  (10)  £2  10s.  7-6d. 
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(11)  22  lb.  6|  oz.  (12;  £7.  I6s.  2J<£. 

(13)  4  tons  16  cwt.  17.4  lb.  (14)  £26.  17s.  108gd. 

(15)  £2.  6s.  9-8d.  (16)  16«,  Id. 

(17)  ^1. 14*.  8d. 


(1)     -8286 

(4)  -43.    ^ 

(7)  2-64. 

(10)  l-43i8. 

(18)  2-445916, 


Ex.  (Ixxxy),  p.  146. 

(2)  -002088. 

(5)  14-49. 

(8)  1-382890626. 

(11)  -3. 

(14)  -6581 


(8)  -1875. 
(6)  -24. 

(9)  -0027. 
(12)  -00091875. 
(16)  -1406 


Examination  Papers. 
L 


(1)  866,V 


8413  d.  9  hr. 
191. 

II. 


(Page  146.) 


(8)  8  d.  2  hrs.  20  min. 


(2)  18jf  if.  (8)  49  min.  past  1  P.M. ;  149f  mi. 

(4)  19  mi.  146411  yds.  (5)  28160. 

III. 

(2)  8600  ;  £7.  10*.  (8)  ^  8  a.  1  r.  20  p.  21  yd.  77 »  in.; 
i?  6  a.  8  r.  1  p.  11  yd.  7  ft.  118?  in. ;  C  7  a.  2r.  16  p.  17  yd. 
1  ft.  291  in.     (4)  29  yds.     (5)  16 1.  4  owt.;  10  cwt.  8  qi8.5  lbs. 

IV. 
i 

(i)  «11.87i.     (2)  269  bns.  2  pk.  1  gal.  1  Hi  pt. 

(8)  41  bus.  8  pk8.  21  qts.  (4)  47  bags.  (5)  $96.98 

V. 

(1)  Loses  82.     (2)  ISpI  cents.     (8)  20  grs.  in  largest  waight 
(4)  12  t.  7  owt.  8  qrs.  10-67  lbs.        (6)  i260  lbs. 

Kx.  (Ixxzri).  p.  160. 


(1)  £8061.  7«.  Bjrf. 

(8)  X'6158.  2«.  H^d. 

(6)  £88720.   19*.  5^d. 

(7)  ^109567.  17«.  Hid. 

(9)  i»80.  10«.  lid. 


IS 


(10) 


£0()'22.  0».  7\d. 
ilC'MlM.  16#.  lOd. 
£01386.  10«.  7(i. 
£1164.  9a.  9d. 
£1467.  0«.  0i|<2. 
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Ex.  (Ixxxvii.),  p.  161. 


(1)  ^281  08.  8{i^d. 

(3)  £32  2s.  7i(/. 
(5)  £805  96-.  lid. 
(7)  £63  6s.  6|(/. 
(9)  £311  165.  Iffrf. 


(2)  £50  14s.  mU- 
(4)  £496  2s.  6VW. 
(6)  £3127  OS.  7^rf. 
(8)  £1066  Is.  (j^d. 
(10)  839  15s.  8^d. 


(1)  $1690. 
(4)  $74.14i. 


(1)  6. 

(4)  26. 

(7)  $3240. 

(10)  64  days. 

(13)  $9.15. 


(1)  $7833.83i. 

(8)  VA- 

(7)  286t^. 
(10)  The  first. 


(1)  480. 

(4)  4000. 

(7)  $860. 
(10)  $78.60. 
(13)  6  weeks. 
(16)  4  days. 
(19)  84. 
(22)  660. 


(1)  8f  hr. 
(4)  '2^  min, 
(7)  18  days. 


Ex.  (Ixxxviii.),  p.  153. 

(2)  $10.93^. 
(6)  $103.70. 


(8)  $164.74. 


Ex.  (Ixxxix.),  p.  156. 


(2)  Ih 

(6)  1602yV. 

(8)  14 iV- 
(11)  20  cents. 
(14)  $14.40. 

Ex.  (xc),  p.  157. 

(2)  $5040. 
(5)  27  min. 
(8)  $400. 
(11)  22^  cwt. 

Ex.  (xci.),  p.  257. 

(2)  $1152. 

(5    $10.62. 

(8)  16. 

(11)  27  laborers. 
(14)  $896. 
(17)  155|  qr. 
(20)  10  days. 
(23)  £120. 

Ex.  (xcii.),  p.  161. 

(2)  13t%V  tr. 
(5)  10  days. 
(8)  II 


(8)  $47776.  • 
(6)^203  min. 

(9)  £31  10s. 
(12)  $408i. 
(15)  £18  16s.  7||(i. 


(8)  ISt?^. 

(6)  $1182.12^. 

(9)  £1  17s.  4-128<f. 


(8)  11268. 
(6)  $54.61i. 

(9)  20. 

(12)  76  burners, 
(16)  7  weeks. 
(18)  51  weeks. 
(21)  2  days. 


(8)  ^|.   days- 
(6)  4hr. 
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Ex.  (xciii.),  p.  163. 

(1)  5il-]^Y  min.  past  4.  (2)  S2^j  mm.  past  6. 

(3)  49yV  nain.  past  9. 

(4)  oxT  mill'  and  38yt  min.  past  4. 

(5)  21 1\  min.  and  54yy  min.  past  7. 

(6)  10-J  ?-  min.  and  43xx  "ii"-  past  11, 

(7)  38^  min.  past  1.  (8)  5^-^^;  min.  past  4. 
(9)  10j;f  min.  past  8. 

Examination  Papers.    (Page  164.) 

(1)  1800  lbs.       (2)  $18360.       (3)  $26.40.       (4)  « 1042.40. 
(5)  £615. 

(n.) 

(1)  $0.02 i^A.    ^  (2)  $269.33^.       (3)  $2408-40.       (4)  800. 

(5)  824  days. 

(m.) 

(1)  18  days.  (2)  1200  men.  (3)  85  days.  (4)  SSidays; 
i.  (5)  60  min. 

(IV.) 

(1)  24  days.  (2)  860  days.  (3)  60  mi.  from  A's  starting 
point ;  6  hrs.  and  15  hrs.  from  starting.  (4)  At  10  lirs.  15 
min.  a.m.  on  Saturday,  the  watch  is  5  min.  86 4^  sec.  too 
slow.     (5)  lO^jj^  min.  past  5  and  9^  min.  to  5. 

(V.) 

(1)  62  days.     (2)  10  hrs.     (8)  A  in  9i  hrs.  ;  B  in  6f  hrs. 
(4)  8  hr.  64^  rain.  p.m.       (5)  ^"V  more. 

Ex.  (xdv.),  p.  169. 

(1)  1820.   (2)  tlieo.  (B)  $1215.    (4)  94689. 

(6)  •90.70.    (6)  9166.        (7)  $164-02^.    (8)  ^4  9«.  2}iUd. 

Ex.  (xov.),  p.  171. 

(1)  44  per  cent.  (2)  5^  years,  (8)  11260. 

(4)  $876.  (6)  20  years.  (6)  5^ per  cent. 

(7)  12^  yean.  .(8)  6  per  cent  (9)  97  days 


(10)  4|  per  cent  nearly(ll)  9h  per  cent.      (12) 
<18)  6  per  cent.  (U)  $600 ;  18|yn.  (16) 


Qainod  95(). 
Ootobor  6. 
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(1)  ft869.75. 


(1)  $59,109. 


(1)  1125-609. 
(4)  $5,508. 
(7)  92  cents. 


(1)  $4600. 

(4)  $1050. 

(7)  S456.80. 
(lU)  £7  19s.  3d 
(13)  5  per  cent. 
(15)  $45f,  $13 /r 
(17)  $16iH. 


(1)  $0-285. 
(5)  $18.86. 


(1)  $3121.60, 
(4)  $77.90. 


(2)  $19,047 
(5)  $100. 


Ex.  (xcvi.),  p.  183. 

(2)  $902.83. 

Ex.  (xcvii.),  p.  176. 

(2)  175.28.        (3)  $248.77 

Ex.  (xcviii.),  p.  177. 

(2)  $238.81. 

(5)  M  3s.  2iV6d. 

(8)  $15400. 

Ex.  (xcxix).  p.  181. 

(2)  $70. 

(5)  £537  10s. 

(8)  $137.50 
(11)  $6000. 

(14)  $1105 ;  Bill  is  due  May  4 
(16)  80  to  83;  $32. 
(18)  $520;  6%. 

Ex.  (c.) 

(2)  $716.76.  (3)  $314. 


(3)  $82.66. 


(4)  $297.89. 


(3)  $153.22. 
(6)  $420.25. 
(9)  $24000. 


(3)  $561.60. 
(6)  $36. 

(9)  £152  Is.  M. 
(12)  $16186... 


Examination  Papers,  Page  184. 

(I-) 
(2)  $781.25. 
(5)  $8108.326... 

(H.) 
(3)  £9  8s. 


96  cents. 


4d. 


(4)  $511. 


(3)  4.08%. 


(4)  8i%. 


(m.) 

(1)  $2500.       (2)  $71-88...       (3) 

(IV.) 

(1)  $7-ll|.  (2)  $50000. 

(4)  A's  by  $224.06. 

Ex.  (ci.),  p.  187. 

(1)  7^  mo.  (2)  4t^  mo. 

(4)  3*  mo.  (5)  7i  mo. 

(7)  9|mo.  (8)  $364.01.  _^ 

May  5,  1869.     All  the  biils  are  equivalent  to  $362.35,  but 
this  will  draw  interest  at  6^..  till  June  2.     (9)  28  May. 


,88$.        (4)  $41 M-. 


(3)  6i% ;  £674  13». 
(5)  $12000. 


(3)  6  mo. 

(6)  $666im.. 
The  equated  time  is 


tl< 


▲NSWXBt. 


Ex.  (cii.),  p.  190. 

(1)  Atig.  6,  1875.  (2)  Nov.  20,  1877. 

(3)  Not.  25,  1877. 


(1)  21-25. 
(4)  26-9625. 


Ex.  (ciii.),  p.  191. 

(2)  738-571428. 
(6)  10-154875. 


Ex.  (civ.),  p.  192. 

(1)  $120;  278  horses. 

(3)  75844. 

(5)  800 ;  23437i ;  4300000. 


(1)  $106-40. 
(4)  $1.87i. 
(7)  $7488. 
(10)  $20000;  $50. 


(1)  $8-125. 
(4)  $415-25. 
(7)  eiOOOO. 


(1)  856.70. 


Ex.  (cv,),  p.  193. 
(2)  $700. 

(5)  ^%. 

(8)  $y800. 

Ex.  (ovi.),  p.  194. 

(2)  747-25. 
(5)  $473. 
(8)  $4800. 

Ex.  (cvii.),  p.  195. 
(2)  eO-017. 


(8)  56087-6. 


(2)  83i;  2;  40. 
(4)3i;  12i;  15. 


(8)  $5-91. 

(6)  $77. 

(9)  $88400. 


(8)  £4488  16« 
(6)  $9.80. 


(4)  1^  cents  in  the  dollar. 

Ex.  (cviu.),  p.  196. 

(1)  $468.10.         (2)  $88. 
(4)  $199.50.         (5)  $9500. 

Examinatioti,  Papers.    (Page  19*7.) 
(I.) 


(8)  $1312500. 


(S)  $460. 


(1)  4-065. 
(4)  41826. 


(1)  $1760. 

(4)  $10086000. 


(1)  $8400. 

(V)  Aii40uid81. 


(2)  $225.  (8)  $3640. 

(6)  10. 

(n.) 

(2)  $7119.80.  (8)  21.76. 

(6)  A, $40;  £,$46. 

(III.) 

(2)  418 bale*;  $828.68 
(4)  $8.  (6)  2-97<l 
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(IV.) 

(1)  $805.78^.  (2)  16222-11  lbs. 

(4)  Grain,  $1020  ;  groceries,  $950. 

(5)  A  gets  $842.30;  £,$918  87;  C,  $1598.83. 


(8)  165;  255;  830. 


(1)  $2535H- 
^4)  $255. 


(V.) 

(2)  $2l40. 
(5j  $3000. 

Ex.  (cix.),  p.  203. 


(3)  100  bales. 


(1)  25.  (2)  $2000.  (3)  $4.35. 

(4)  .£1  Is.  l(i.  pergall.  (5)  3}*  gain.  (G)  33^. 

(7)  8  per  cent.  (8)  10  per  cent  (9)  &.      r- 

;i(.)  23.  (11)  13-9. ..per  cent.  (12)  10, 

(13)  $300.  (14)  Ss.  7.K  per  lb.  (15)  4  lb. 

fl6)  $l;.45.  (17)  $3.60.  (18)  33^  per  cent. 


Ex.  (ex.),  p.  212. 

(1)  $7262  75. 

(2)  $7840. 

(3)  $9065.26. 

(4)  i;3542. 

(5)  i'523  168.  9(1. 

(6)  1 I 1200. 

(7)  $3il00. 

(8)  $850. 

(9)  £2400. 

(lOi  £6000. 

(11)  $55.50. 

(12)  $228.80. 

(13)  $385. 

(14)  $150. 

(15)  i*276. 

(16)  $600. 

(17)  $r)80. 

(18)  $950. 

(19)  $3200. 

(20)  6|. 

(21)  5A- 

(22)  5f|. 

(23)  4|. 

(24)  lllf 
(27)  90-fi 

(25)  108f 

(26)  119^=^-. 

i2R)  80. 

(291  $5000. 

(30)  $9600. 

(.31)  $67500 

(:!2)  $41540. 

(33)  lOli 

(34 1  85. 

(35)  92i. 

(36)  83^. 

(37)  0  per  cents; 

|%.(38)  ^4725. 

(39)  H. 

(4  )  £24960. 

(41)  90. 

(42)  Notliing. 

(43)  Increased  $56.55. 

(44)  $10692  ;  $21884 

(45)  Gain  $125. 

(46)  5f  years. 

(47)  Loss  $45.22. 

(48)  6000. 

(49)  6  per  cents. 

(50)  $30300. 

(51)  $44092. 

(52)  89f. 

(53)  $95. 

(54)  $4^-f«:  4A 

.       (55    $3200000. 

(56)  5040HH. 

Examinaiion  Paper><.     (Page  215). 

(I-) 

(1)  $2568. 

(2)  Loss  8}  per  cent. 

(3)  $1.86H  per 

lb. 

(4)  21^  per  cent. 

(5)  Loss  of  $10-163... 
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(II.) 

(1)  e2.33i  (2)  11^;  81  (3)  9|^  cts.  per  oz. 

(4)  90.  (5)  229^. 


i 


(HI.) 

(1)  4000  lbs. ;  Sl.OSi..             (2)  80.  (3)  A  ;  $2.67^  : 

$2.68i;  40%aiid39H%.            (4)  $10.  (5)102-723... 

(IV.) 

(1)  12-99  gain.                (2)  Lost  $71^1  (3)  $G00O; 

$3160;  $6528.                     (4)  $510.59.  (5)  $2530.    | 

(V.)  ' 

(1)  81000.                        (2)  40.  '        (8)  $9142f.    \ 

(4)  48J.                            (6)  Loses  $60;  gains  $180. 


Ill 


Ex.  (cxi.),  p.  220. 

$88 ;  $27.  (2)  $250  -  $375  ;  $876 ;  $1000. 

,-,  $8300;  $2200;  $1650;  $1320. 

(4)  9  cwt.  of  saltpetre;    1^  cwt.  of  sulphur;    li  cwt.  of 

(5)  120  yd.  ;  160  yd. ;  200  yd.  (6)  $240  to  A ;  $80 
to  B ;  $8-20  to  C.  (7)  28  ;  32  ;  40. 

(8)  A,  £102  Ss.  9d. ;  B,  £182  16a.  lOJd.;  C,  jt'188  18s.  Od 

(9)  118;  889;  678;  791.         (10)  80. 

(11)  67jf;  40§?;  91|i.  lOff. 

(12)  A,dt..  B,  12s.;  0,248. 

(18)  Men,  $5;  women,  $8;  boys,  $2 

(14)  Men,  $182.70;  women,  $182.70;  childn  i  ,  . 

(16)  $6000.  (16)  ^,$700;  ii,  $2i.(iU  ;  (  ,  .-simmi. 

(17)  /<,$1060;  B,  $1200;  C,  $1260;  A.$160t). 

(18)  iWi;  iVa;  AV 

(19)  $175  50;  $218.40;  $262.72;  $117.00;  9149.76. 

(20)  1200  boys. 

Ex.  (oxii.),  p.  222. 

(1 )  First.  $44.25  ;  Socond,  $88  60. 

(2)  A,  $1  50;  li,  $'V75  ;  C,  $11.25. 

(8)  A,  $2062  40;  B,  « 2820.  '0;  (\  »778.40. 

(4)  ^.•OftenVA;  /^  »2Hi5,V,V  (6)  A  120;  ^,  «60. 

(6)  A,  187.60;  B,  »120;  C,  $202.60. 
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(7)  $30;  «48;  $28.  (8)     815.80 ;  $14.26. 

(9)  A,  $245;  B,  1225. 

(10)  Johnston,  $585  ;  Wilson,  $487.50  :  Miller,  $175.60. 

(11)  ^,$34.30;  i^,  $53.90. 

(12)  A,  $735;  B,  $190;  C,  8367.50;  D,  $294. 

(13)  16»  gall,  and  25^^  gall. 

(14)  A,  $118.30;  B,  $55.90;  G,  $13. 

Ex.  (cxiii),  p.  225. 

(1)  Net  gain,  $1974  ;  ^'s,  $2312 ;  B\  $2172. 

(2)  Net  loss,  83165;  ^'s,  $2836  ;  iJ's.  $1154. 

(3)  Net  loss,  $3550 ;   ^.'s,  $i01(> ;  B's,  net  insolvency, 
$2730. 

Ex.  (cxiv),  p.  230. 

(1)  6  lbs.  of  first,  7  Iba.  of  second. 

(2)  80  bu.  oats  ;  20  bu.  rye  ;  20  bu.  barley. 

(3)  50  lbs.  at  55  ots.  ;  80  lbs.  at  75  cts.     (4)  15  gall,  water. 
(5)  12  gall,  kerosene.         (6)     14  bn.  rye  ;  14  bu.  barley. 

(7)  18  lb.  at  14  cts.  ;  18  lb.  at  18  cts. ;  48  lb.  at  30  cts. 

(8)  86  lb.  at  83  cts.  ;  86  lb.  at  87  cts. ;  48  lb.  at  45  cts. 

Ex.  (oxv),   p.  237. 

,  (1)  109i  (2)   $14693.20  (3)  2  fr.  13  cent. 

(4)  1760  cope  ks.  (5)  9  tl.  20  kr.  (6)3345.44. 

(7)  £576. 12s.  6i.  (8)  £1  =  $48665.     (9)  Loudon  gives 

25  fr.  45o.  for£l.  (10)   fl  =  I3j  marcs  Banco. 

(11)  $4.86.  £1.  (12)2602  ^il.              (13)     63^      per 

milree.  (nearly).  (14)  0102045  oz  :  25.17  francs. 

Examination  Papers* 

(1)  1-2372.  (2)  A  86075  ;  B  85400;  C$6000. 

(8)5774.43.  (4)  Direct    814224.91;    Cir,     $14476.72; 

gain  $251.81         (5)   2-341-%        discount. 

(H.) 

(1)  785  cents  and  66|  cents.     (2)  A  $4912  ;  B  86168. 
(3)  £1  =  25.  35i|.  (4)  A,  $2324;  B  $1708. 

(5)  10  and  4. 

(m.) 

(1)  83!^  lbs.  of  8,  10  and  12  cents  and  100  lbs  of  20  cts. 
(21  81212.  (3)  81257  .  (4)  ,V..  (6)  £'2.  bs.2^d.  {nearly). 


320 


▲NBWBBS. 


(IV.) 

(1)  82211181-.  (2)  $43.63.  (3)  $5. 

(4)  Paris,    814285.71f ;     London,    $14600;     Amsterdam, 
»i4640.  (5)  1  lb.  at  8 ;  8^  lb.  at  13 ;  8  lb.  at  14. 


(V.) 


(1)  59,  17,  and  106. 

(8)  8,  10  and  12  months. 

(6)  -42  ;  23-^  per  cent. 


(2)  118f  per  cent. 
(4}  9176i^. 


(1)  ^  is  gi-eater.  (2)  -H  is  greater. 

(3)  ll  is  greatest :  |  is  least.  (4)  45:  364. 

(5)  112 :  405.  (6)  $31.25.  (7)  H- 

(8)  i  :  8i.  (9)  128  ■  1  (10)  9  :  13. 

Ex.  (cxvii.).  p  245. 

(1)  4  :  8  :  :  12  :  9.        (2)  12f.        (8)  0076 

(4)  J  :  C :  :  25  :  89.       (5)  21.         (6)  H. 
(7)  -048.  (8)  28,         (9)  A. 

(10)  A   $552;  5  $460;  (7  $345;  I>$230. 

Ex.  (cxviiii.)  p  247. 

(1)  £1286.     (2)  10  h.  40  m.  86  A  sec.    (8)  /j  mi. 
(4)  8  h.  25  min.  P.M.    (5)  10  d. ;  12^  d,    (6)  $47. IS. 

(7)  78}.  (8)  8  P.M.  Thursday. 

(9)  7722  stones.  (10)  12800 

Ex.  (oxix.,,  p.  249. 

(1)  64  men.  (2;  1060  men.  (8)  18. 

(4)  60  men.     (6)  Navvies  did  6  tinies  as  much  as  soldiers, 

(6)  12.M  dronag.  (7)  676.  (8)  16|. 
(9)  166.                        (10)  12  days. 

Ex.  (oxx).,  p.  252. 

(6)  1067.26  dcm. 

<  milligrams.  (7)  43-7  mm, ;  4.87  cm. 

(8)  165000  gq.  cm.  («)  1086-42  sq.  dcm. 
(10)  1726  grams.       (11)  100  milligraraH  ;  lOOOO  decigram^ 
(12)  260-7  cciiiligriimB.  (IB)  5(;00  milligi-ams. 
(14)  1-60981  kiloiiictros.  (i6)  607-876  cu.  cm. 
(16)  8720  UtroH. 


(4)  6000  mm. 
(6)  16 


ANSWERS.  88] 

Ex.  (cxxi),  p.  266. 

(1)  86  Bq.  ft.  (2)  135  sq.  ft.  (8)  800l  eq.  ft.. 

(4)  12  sq.  ft.  (5)  452^  sq.  ft.  (6)  224  sq.  ft. 

(7)  608  sq  ft.  (8)  15(\\  sq.  ft.        (9)  402^  sq.  ft. 

(10)  80i  sq.  yd.  (11)  1387A  sq.yd.  (12)  315fV  n-  ft- 
(13)  870i  sq.  ft.  (14)     91  sq.  ft.  121  in. 

(15)  11 J  tjq.  ft.  (10)  602  sq.  ft.  73  Bq.  in. 

(17)  2232  sq.  ft.  81  sq.  in.         (18)  16  ft. 
(19)  7  ft.  5  in.  (20)  8  ft  9  in.  (2l)  11  yd. 

(22)  88  yd.  (23)  99  yd.  (24)  9  ft. 

(25)  16  ft.  (26)  103  ft.  (27)  405  yd. 

(28)  255  yd.  (32)  860-5  yd.         (80)  163-25  yd  nearly. 

(81)  By/  2  in.  (32)  625 ^/  2  ft. 


Ex.(cxxii),   p.  256. 

46,«T.  (8)     67. 

142^.  (6)     $33.60. 

(7)     890.933-.        (8)     $88.89^.  (9)     ^11.  ya.  «d. 

Ex.  (cxxiii),  p.  258. 


(4 


28j. 

(2) 

68. 

(5) 

890.933-. 

(8) 

(1)     680.  (2)    856.  (8)     875il.  (4)    70a 

825.60.       (6)     $13.62.        (7)     £6.  18a.  2^1. 
£6.  6s.  9^\d. 

Ex.  (cxxiv),  p.  268. 

(1)  $4.93i».  (2)  $520.96^.  (8)  210  ft. 

(4  135  ft.  (5)  £13.  10a.  (6)  85.96. 

(7)  81.20.  (8)  12  ft.  (9)  62  yd.   1  ft. 

(10)  22i.a.  (11)  17ift.  (12)  lit.  9iin. 

(13)  $12.  (14)  6952  stones.       (15)  $12.96. 

(16)  813.50.  (17)  429  yds. ;  716  yds. 

(18)  lOSlUsq.'yd.;  2956fBq.  yd.  '19)  26. 

(20)  809.20.  (21)  $2955^  (22)  8112.64. 

(23)  2  ft.  .  (24)  800.        ^ 

Ex.  (oxxv),  p.  262. 

(1)  886  cub.  ft.        (2)  6481  cub.  ft.  (8)  88||  cub.  ft. 

(4)  8501  f»  cub.  ft.  (6)  1058,yy  cub.  ft.  (6)  9600. 

(7)  16335  tons.         (8)  600  men.  (9)  1  ft.    7     In. 

fXO)  2031^  lb.  (11)  h  ow  ,  (12)  6i  ft. 

:U)  160.  (14)  8J  ft.  Clo)  £ss  19«.  2d. 
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Examination  Papers. 


(1)  lis.  (2)  $75. 

(4)  30  inches.      (5)  6  of  each, 
2000-020002;  looooioooi 

(7)  -432 

(9)  45  miles.      (10)  $210. 
(12)  $5670,  $7560. 
(14)  I;  -75.  (15)   14. 

(17)  12  days.       (18)  108. 
(2(J)  ^,$2.49;  B,  $15.81. 
(22)  a/^;  -ni¥ou;  '21;  2100. 
(24)  ^142  12s.  ed. ;  £42  16s.  9d 
(ZD)  1-2-96;   If. 
(27)  21  yd.  2  ft.  2tin. 
(29)  $166-66|. 
(31)  8^. 

(33)  4  per  cents.;  $128700. 
(35)  $35.00  and  $52.50. 
(37)  8  ft. 

(89)  55-8  ft.  (40)  75^  yds. 

(42)  $4200.  (48)  269  W. 

(45)  16s.  6d. 

(47)  $2§;  10%.  (48)  $1785. 
(60)  £5  15s.  0^d.(51)  ^|| 
("     '  ■ 


(3)  31;  H;  U;  h 

(6)  -02 ;  2000 ;  -000002 

0  1, 
600000 

(8)  7899  mi.  1  far.  25  po.  3  ft.  6  in. 
(11)  9405  steps. 

(18)  tMf;    0189. 
(16)  17695260  in. ;  lU. 

(19)  $12000. 

(21)  1 ;  H. 

(23)   ^^  :  twice. 

;  £14  5.*.  dd. 

(26)  5  h.  48  min. 

(28)  $32-66§. 

(30)  $49-50  and  $49.50. 

(82)  mh 

(34)  7iS  knots. 
(86)  35  cents  less. 

1. 

(44)  256. 

(46)  200,'  189,  101. 

(49)  270  ft. 

(52)  5s.  Id. 

(55)  26  sec.  loss. 

(68)  $16  J. 

(61)  2§. 

(64)  $8846.87i. 

(07)  7  %. 

(70)  II  sq.  It. 

(78)  89j%\  ;  -000866. 
(76)  1()7tV:t  "^^y^' 


(38) 
(41) 


(68)  $8788^.         (54)  86  days 
(66)  $828.68.       (67)  $9. 874. 

(69)  $1.60.  (60)  $15|. 
162)  88-6  in.        (63)  1  hr. 
(66)  8  hr.             (06)  8  hr. 
(68)  $1680.          (69)  16i  ft. 
(71)  ^^^.           (72)  7-976  d. 
(74)  $4906-26.      (75)  16  day. 

(77)  A  gets  $1925;  B  $770 ;  C  $164.        (78)  "'$8600 ;  6&  %. 
(79)  Loss  of  40  %.  (80)  £4  Is.  OUd. 

(81)  §6.88408.    (82)  A. 
(84)  4  hr.  82  min. 

charcoal,  8)  lb.  of  sulphur. 
(87)  $16.  (88)  •12706. 


(90)  •60.76 ;  •20.42^. 

(02)  81 UG. 

(04)  1;^  min.  to  12. 

(96)  4%  &  6%.     (07)  •806. 

{9b)  900. 


(83)  8  days. 

(85, -221b.  of  nitre,  4§  lb.  I 
(8«5)  Qli-^jf  cents. 
(89)  1-2686  lb. 
(91)  1. 

(98)  £1 ;  -740. 
(95)  7i  %. 
(100)  •67.60. 
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(101)  42288274625.  (102)  '8937111. 

(103)  A  iu  6|f  da.;  B  in  9||  da.;  G  in  14,^  da. 

(104)  90  miles.  (105)     ^410;  $800; 
(106)  $9.50.     (107)     Loses  4^0.    (108)     $214. 

(109)  $9.38tV  (110)      U-iU. 

(Ill)  14  mia.         (112)     ^.  (113)     $8250. 

(114)  30  mi.;  25  mi.  per  hour.       (115)     7^  ;  .£50  leas. 

(116)  4  days.  (117)     $6.17^. 

(119)  On  Tuesday  p.  m.  when  one  clock  marks  91i.   11m., 
and  the  other  81i.  54m.  SOsec. 

(120)  $1238.70  (121)     4497  times. 
(122)  $450.                                      (123)     $1U,$18,$15. 
(124)  $1.12.          (125)     80.           (120)     4  times. 

(127)  B  walks  a  mile  in  13 J   miii ;  he   loses  by  11^   min. 

and  by  ^|  mi  (128)    7|  months. 

(129)  90  ;  $465.  (130)    1200  ^al. 

131)  4,\.  (132)     46.         (133)     4000  ft. 

rl34)  A,  gets  88  cents;  B,  49^  cents. 

(135)  18]^  min.  and  16^*^  min.  past  3. 

a36)  13i  years.  (137)     ^136.  9«.  2d.  ;  6J  % 

(138)  10.  (139)     £60000.     (140)     88. 

(141)  $1.76.      (142)     Sidays.     (143)     3^  hrs. 

(144)  28|  days.  (145)     4U0  miles. 

(146)  87i.  (147)    A   gets    $1155  ;  B, 

$572  ;  (7,  $259.50.  (148)     6^. 

(149)  111835^  metres.  (150)     ;£44.  Ids.  3d. ;  ^  ft. 

(151)  2.  (152)     937 ;  -02268  of  an  inch. 

(153)  7i  miles.     (154)     8^.  (155)     £600.     (156)  $760. 

(157)  10^  miles.  (159)     24-9  fr.  =  £1.  ;  2515  Cr.  =  £1. 

(160)  8ft.  11,',  in.(161)     1.  (162)      7442A 

(163)  48  min.  (164)     4A  months. 

(165)  9  of  spirit  to  81  of  water.     (166)     66^%. 

(167)  $2035.         (108;    10.  (109)  2-198in.  in  a  century 

170)  6.30  p.m.     (171)     103-67;  574.  (172)     15  hr. 

(178)  56  yd.         (174)     $6.  (175)     ^  min. 

(176)  $-23- 17|i.  (177)    133 f- min.  (173^     1520  tons. 

(179)  10861578  nearly.  (180)     1120  yd. ;  202,9^  ao. 

(181)  15  masters,  345  boys. 

(182)  A  gf-ts  $17.50  ;  B,  $52.50  ;  C,  $105  ;  D,  $175. 

(183)  $451)0.  (184)     18  cents.  (185)     40  %  of  loss. 
(186)  $24300.        (187)     6-cents.  (188)     $11835.76. 
(189)  $3.40.           (190)  381.12 ;  7  yds.  (191)     2. 

192)  lA  hr.  (193)     $7.^00. 

(194)  $3750.  (195)     $8400. 

(196)  Each  child  gets  $1920.60  ;  each  brother,  $960.80. 
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(197) 
(199) 
(200) 
(203) 
(206) 
(207) 
(209) 
("211) 
(214) 
(216) 
(218) 
(221) 
(223) 
(225) 
(228) 
(230) 
(231) 
(233) 
(236) 
(239) 
(241) 
(244) 
(246) 
(248) 
(250) 
(261) 
(254) 
256) 
(259) 
(201) 
(203) 
(200) 
(209) 
(271) 

(276) 
(278) 
(281) 
(288) 
(284) 
(280) 

(288| 
(29U) 
(898) 


$216. 

50000000  quarters. 

8  miles  an  hour  ;  1^  miles  an  hour 


(198)     He  gams  14^  "h- 


87A. 

$2.00. 

$5''  iO  of  increase. 

8b  lb.  7  oz.  Avoir. 

£9.  8a.  Qd.      C212) 

4%. 

$92;  8115. 

»400'».  (219) 

•05. 

9000  men.       (224) 

$9125.  (220) 

10  hours. 

Length  82  ft. 

5s. 

$33.76. 

$305.  (237) 

$9.50. 

88.         (242)     8i^  days. 

$50000,  $48000,  $42000. 

100 ;  023. 

^1.  lis.  4id. 


(202)    4|. 


(204)     1009-306  metres. 

(200)     8-243  %. 

(208)     2 : 7. 

(210)     2  ft.  3  in. 
6  io  and  10  %.      (213)     8  pints 

(215)     $2450. 
(217)     80  days. 
$115.  (220)    474. 

(222)     124.001  and  f. 
Second  greater  by  $50. 
7i  hr. ;  18  hr. ;  5^  hr. 

(229)     $0120. 
breath  16  ft. ;  lieiglit  8  ft. 

(232)     42000. 


14 
55- 


Lenjfth,  27  ft. 

3998930016.   (252)  9. 

Increase  $160. 

4  J  days.       (257)     $80. 

24  days. 

400  in. 

Ural.  (264)    B. 

$1200.    (267)     Loses  6%. 

$40800. 

liotw(«on  -0001  and  -0002. 

0  $0000 ;  D  $7000. 

lij  cMits.       (270)     $6.60 

$12800.         (279) 

760  (282) 

46  mi.  and  80  mi. 

60  per  oont. 

161  cwt.  of  nitre  ; 

charcoal.        (2H7) 


(235) 

(240) 
(243) 
(245) 
(247) 
(249) 


Lost  $1. 

(238) 
48000. 
90  days. 
$85. 

1500  bbls. 
5i  years. 


£6000. 


breadth,  18  ft.;  height,  12 ft. 


(253)  i%. 

(255)  17^%. 

(258)  4.J  per  cent. 

(2(;0)  jgllO;  160  per  cent 

(20-2)  $558J  ;  6%. 

(205)  $200. 

(208)  $4.81  nearly. 

(270)  26  conts. 
(273)  A  $3200  ;  B$48C 


$4.80. 


(274)     $0.50. 
(277)       90  J  cents. 

(2»1').t}7-.  ^°- 

478,  809,  and  684. 
per  hr. 

(286)    82 j^  conts. 
1 A  cwt.  of  sulphur ;    2,»o  owt. 
4  j  miloB  por  hour.        ' 
Capital  $1000000;  iCocoiptH  $100000.       (289)     8^ 
1;28.         (201)    80|i  ;  lOM-        (292)     lli- 
£66.  1U«.  4<i.  (294)    2-8628809  hr. 
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(295)  6  hr.  lOiS  min.                        (296)     82  days. 

(297)  139.95.                                       (298)    8  per  cent. 

(299)  $iG?.                                        (300)     28i;427ilb. 

(801)  7U-41 ;  1-46.                        (302)    4  per  cent. 

(303)  8274.l2i ;  $466.26            (304)    i. 

(805)  Standi.                  '            (806)     $1023.75. 

(807)  $2(1000.                                (308)    $80  ;  $133^  ;  Lobs 

kl'S^  (809)     $5100. 

(810)  $12.31                                  (311)    12|-g3;    1^ 

(312)  6f  per  cent.                         (813)     16  years. 

(314)  $3000.                                    (815)     $7800. 

(316)  73^cent8.                               (317)    1^  months. 

(318)  B,  by  16  yds.                        (819)     J  per  cent,  loss 

(320)  26  yd.                                   (321)    ^\  ;  62«  ;  7. 

(322)  ^'62.  5».                                (823)    14  min.  43 J  sec. 

(824)  9  clays.                                   (325)     1  ;  2. 

(326)  $1440.                                    (327)     $10000  ;  $4000. 

(328)  70.            (329)     2s.  6d.      (330)     8s.  2|d. 

(331)  i ;  i ;  1.            (332)    5  hr.                (333)     6  miles. 

f834)  $234;  $266.40;  $306;  $345.60.                          '^ 

(885)  8|  hours.                               (336)     70  cents. 

(887)  First  is  $50.      (888)     $14600.           (839)     25  oxen. 

(340)  A,  8240;  B,  2916;  D,  2052;  C,  1944;  E,  1728,  in 

all,  6480. 

(841)  12}^.               (842)    4||.                 (848)    $2200. 

(844)  66.                      (345)    18  min.           (346)     ill60. 

(847)  Man  gets  £4.  4«.  ;  woman  gets  £3 ;  child  £1 16s. 

(848)  27951:  12500. 

(849)  875  grains  of  potash ;  890  grains  of  sod*. 

(850)  $20.05. 
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INTEREST,  ANNUITIES,   ^e. 

1«  To  find  the  amount  of  a  given  sum,  in  any  given 
time,  at  Simple  Interest. 

If  P  be  the  principal  in  dollars,  n  the  length  of  time  in 
years,  r  the  interest  of  $1  for  1  year;  then  the  interest  of  $P 
for  1  year  will  be  Pr,  and  for  n  years  will  be  Pm ;  where- 
fore, if  I  be  the  interest,  then 

I  =  Pm. 
If  ^  be  the  amount,  we  have 

M  =  P  +  Pm 
=  P  (1  +  m). 

2.  To  find  the  amount  of  a  given  sum,  in  any  given 
time,  at  Compound  Interest, 

Let  P  =  the  principln  in  dollars  ; 
"    r  =  tlie  interest  of  SI  for  1  year ; 
••    n  =  the  urnnbor  of  years  ; 
**    K  =  tlio  amount  of  $1  fori  year  =  1  -j-  r; 
then  PR  will  be  the  amount  of  SP  for  1  year, 
and  this  beoomos  the  Principal  for  the  2ad  yoari 

.-.  PR- 11  =  PR" 
will  be  the  amount  of  SP  for  2  years, 
and  this  bco«tmefl  the  rrincipul  for  8rd  year  ; 

.-.  PR2R  -  PR» 
will  be  the  amount  of  9P  for  8  yours,  etc. ; 
hence,  ,M  =  PR" 

=  P(l  +  r)», 
will  b«  the  amount  of  8P  for  ti  years. 

Interest  =  PR"  —  P 
=  P(Il"— 1). 

3.  To  show  that  thu  formula,  Jf  =  f /?"  i»  inte  wlum 
n  in  fractional. 

If  n  is  fractional  wo  can  always  find  a  whole  uumbor  such 
that  na  if  a  whole  number  ~  g.,   luppoie.      Divide  the 
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year  into  a  equal  intervals,  and  let  m  be  the  amount  of  $1 
in  one  of  these  intervals,  then  the  amount  of  $1  in  a  in- 
tervals is  m",  and  is  equal  to  R;  also  the  amoimt  of  $1  in 
n  years,  that  is  na  intervals,  is  equal  to  m"*,  and  therefore 
equal  to  R" ;  hence  the  amount  of  |P  =  PR" ,  therefore  the 
formula  is  true  for  fractional  values  of  n. 

Thus,  if  r'  is  tlio  nominal  yearly  rate  of  interest  of  $1  pay- 

r' 
able  q  times  a  year,  meaning  that  —  is  the  interest  payable 

at  the  end  of  each  qth  part  of  a  year,  then  the  amount  of  $1 

I         r'\i  .  . 

in  a  year  is  $    1  +  —1    ,  and  the  irrte  yearly  rate  of  interest  is 

f'  yi 
\~1 


(-^f 


M  =  100   1  + 


Ex.  (1).  Find  the  amount  of  $100  in  2^^  years  at  8 
per  cent.  Compound  Interest. 

100/ 

f        I      ^      Jl.      /A\  '        5-8-1     /  8  \  » 
=  100|1+  2  '100  + 1.2.2^-  (lOo)     "•"  1-2-3  2=*  \100J    ■*" — 

=  100  (1  +  -02  +  -012  +  -000155  +  ...) 
=  $121-215... 

Ex.  (2).  Find  the  advantage  when  Compound  Inter- 
est is  reckoned,  of  having  the  interest  paid  half-yearly, 
quarterly,  &c.,  instead  of  yearly. 

The  advantage  per  $1  for  a  year,  when  tlie  interest  is  paid 
half-yearly,  and  the  half-yearly  payment  is  half  the  yearly 
one. 

1+  2)-(l+r) 

=  1  -t-  r  +-^A-  ...  —  (1  -f  r) 

*•' 
=  -J-  nearly,  since  r  is  a  small  fraction. 

Similarly,  when  the  interest  is  paid  quarterly,  the  advan- 

tage  =    -Q-  nearly. 
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And  generally,  when  the  interest  is  paid  «  times  a  year, 
the  advantage  ' 


H 


(l  +  r) 


2p 


nearly. 


Ex.  (3).  Find  the  amount  of  a  given  sum  at  com- 
pound interest,  the  interest  being  supposed  due  every 
instant. 

If  the  interest  were  paid  q  times  per  annum,  then 
=  P  1 1  +  nr  +  rJn  —  - 1  r"  +  ...  I 

FY 

Now,  if  g  be  indefinitely  great,  that  is,  the  intervals  be- 
tween the  payments  indefinitely  small,  then,  neglecting - 
and  its  powers,  we  heve 

l+nr  +  ^P2-  +   172^+...  } 

=  Fe^,  where  e  =  2-7182818. 

Todhuuter's  Algebra,  Art.  642. 

Ex.  (4).  If  P  represents  the  population  of  any  place 
at  a  certain  time,  and  every  year  the  number  of  deaths 

is  "tb,  and  the  number  of  births  ~th,    of    the    whole 

population  at  the  beginning  of  that  year;  required  the 

amount  of  i)opulation  at  the  end  of  n  years  from  tliat 

time. 

At  tlie  end  ol  one  year  from  the  time  the  population  was  P, 

.'.  the  inoreaee  =----=  P^— -^ 
9        P         PQ 
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'.  population  at  end  of  Ist  year 
Similarly  popiilation  at  end  of  second  year 

and  so  on  as  in  Compound  Interest. 

(         P  —  l)'* 
Hence,  pop^ilation  at  end  of  nth  year  =  P  j  1  +  -— -  r    , 

^.  To  deduce  the  formula  for  teimjAe  Intere$t  from  tht 
formula  for  Compound  Interest. 

M  =  PR» 

=  P(l  +  r)" 

f  n{n  —  l) 

=  P  j  1  +  nr  +  -^—2    '■-'  +  &o- 

Now  Compound  Interest  may  be  regarded  as  consisting 
of  two  parts : 

(1)  Interest  on  principal,  and 

(2)  Interest  on  interest. 

If  from  the  value  of  M,  given  above,  we  take  away  the 
part  that  represents  interest  on  interest,  there  remains  the 
interest  on  the  principal  or  the  Simple  Interest.  Now  the 
third  term  contains  r'^  or  r  x  r,  that  is  interest  jn  interest. 
Siimilarly  for  succeeding  terms. 

Therefore  for  Simple  Interest  we  havt 

M  =  P  {1  +  nr),  as  betore. 

Hence,  any  formula  for  Simple  Irterest  may  be 
deduced  from  the  corresponding  one  for  Com 
pound,  by  neglecting  r^  and  all  higher  powers 

Therefore,  in  general,  we  shall  find  the  icrmuia  tor  Ocm 
pound  Interest,  and  deduce  the  corresponding  tbrmula  for 
Simple  Interest.  Indeed  this  is  the  only  rational  method 
of  treating  the  subject.  There  is  but  one  kind  of  interest, 
viz..  Compound  Interest.  Simple  Interest  is  incorrsct  in 
principle,  and  of  course  maj^  lead  to  ^'ory  mcorract  results. 
Wlieu  any  sum  of  money  is  due,  it  matters  not  whethor  it  h 
called  principal  or  interest,  it  is  of  value  to  the  owner,  and 
should  bear  interest.  The  results  obtained  by  the  principle 
of  Simple  Interest  are  merely  approximations  to  the  correct 
results  obtained  by  the  principle  of  Compound  Interest. 
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V 

Exercise  I.  ' 

(1)  A  sum  of  SP  is  put  out  at  Simple  Interest  forn years ; 
find  an  expression  for  its  amount  at  the  end  of  that  time. 

(2)  If  R  be  the  amount  of  $1  in  one  year  at  any  rate  of 
interest,  the  amount  of  P  dollars  in  n  years  will  be  PR", 
whether  n  be  integral  or  fractional. 

(3)  If  8P  at  Compound  Interesfamount  to  $M  in  t  years  ; 
what  sum  must  be  paid  down  to  receive  $P  at  the  end  of  t 
years  ? 

(4)  If  $P  at  Compound  Interest,  rate  r,  double  itself  in  n 

years,  and  at  rate  2r,  in  m  years;  show  that  —  ^  i. 

n 

(5)  In  what  time  will  a  sum  of  money  treble  itself,  at  5  per 
cent..  Compound  Interest  T 

log  8  =  -4771212,  log  1-05=  -0211893. 

(6)  A  sum  of  money,  SP,  is  left  among  A,  B,  0,  in  sach  m 
manner  that  at  the  end  of  a,  6,  c  years,  when  tlioy  respective- 
ly come  of  age,  they  are  to  possess  equal  sums ;  find  the 
share  of  each  at  compound  interest. 

(7)  Two  men  invest  sums  of  ^410  and  $4400  respectively, 
at  the  same  rate  of  interest,  the  former  at  simple,  the  latter 
at  compound  interest ;  at  the  end  of  two  years  their  pro- 
perties amount  to  equal  sums;  find  the  rate  of  interest. 

(8)  In  a  certain  county  the  births  in  a  year  amount  to  an 
mth  of  the  whole  population,  and  the  deaths  to  an  nth  ;  in 
how  many  years  will  the  popuhttion  be  doubled? 

(9)  A  person  spends  in  the  first  year  m  times  the  interest 
of  his  property ;  in  the  second  year,  2m  times  that  of  the 
remainder ;  in  the  third  year,  8m  times  that  at  the  end  of 
the  second,  and  so  on  ;  and  at  the  end  of  2p  years  he  has 
nothing  loft ;  shew  that  in  the  plh  year  he  spends  as  much 
M  be  has  left  at  the  end  of  that  year. 

(10)  If  interest  bo  payable  at  every  instant,  in  how  many 
years  would  91  amount  to  96,  reckoning  interest  at  6  per 
oent.  ? 

(11)  A  person  starts  with  a  certain  capital  whicn  prodncei 
him  4  per  cent,  per  annum  compound  interest.  He  spent'': 
•very  year  a  mm  equal  to  twice  tlio  original  intoroHt  on  hia 
eapitaf.  Find  in  how  many  years  he  will  bo  ruined,  having 
given  log.  2  =  -3010300,  log.  18  »  1'1189484. 

(12)  The  population  of  a  county  is  85748.  There  is  no 
tmigration  or  immigration.    The  annual  deaths  are  27  in 
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the  1000,  and  the  births  62  in  1000.     What  will  be  the  in- 
crease of  the  population  in  five  years  ? 

(13>  If  the  popnlation  of  a  country  be  P,  and  every  year 
the  number  of  deaths    3    -jiVtt     and  the  number  of  birtlis 
Vyth,  of  the  whole  population  at  the  beginning  of  the  year ; 
find  in  what  time  the  population  will  be  doubled, 
xog  181  =  9.-267C8,  ^og  3  ==  -4771213. 
log  2  =  -80103. 

(14)  On  a  sum  of  money  bon-owed,  interest  is  paid  at  the 
rate  of  5  per  cent.  After  a  time  ^600  of  the  loan  is  paid  off, 
and  the  mterest  on  the  remainder  reduced  to  4  percent.,  and 
the  yearly  interest  is  now  lessened  one-third.  "What  was  the 
sum  borrowed? 


(16)  If  a  debt  a  at  compound  interest  is  discharged  in  n 
a 
yments  of  ^— ,  show  tli; 

(1  +  rf  (1— tnr)=l. 


a 
years  by  annual  payments  of  ~ — ,  show  tliat 


DISCOUNT. 

5.  To  find  the  Present  Worth  and  Discount  on  any  sum 
for  a  given  time.  (1)  Compound  Interest.  (2)  at  Simple 
Interest. 

The  principal  difference  between  Amount  and  Present 
Worth  is  that  the  former  is  reckoned  forwards  from  a  given 
date  while  the  latter  is  ckoned  backwards  from  the  same 
date.  Hence  it  is  ev  t  tliat  if  V  represents  the  Present 
Worth, .  then, 

V  =  P(l  -!-  r)-" 

P 

==  JiTT^Y^  ^0^  Compound  Interest ; 

expanding  and  neglecting  r*  and  higher  powers  we  have 

P 

I    ,^j.  for  Simple  Interest. 
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If  D  b«  the  Discount,  then 

D  =  P  — V 

p 

s=  V  ^ ^,  Compound  Int«r»«t. 

^     (1  +  r)» '  ^ 

P 
=  P-j-^p^^,  approximately, 

Pur 
=  ,    . —  .  Simple  Interest. 
1  +  nr  ^ 


6.     If  we  expand  P  (I  +  r)~",  and  neglect  r'   and  higher 
powers,  we  get 

P  (1  —  nr) 

which  may  be  called  the  common  present  worth. 

The  true  present  worth  is 

P 
rijr^;  by  division 

=  P  (1 -717-  +  n^r"  —  n'^r'^  +  <kc. 

Subtracting  the  common  from  the  tni«  present  worth,  w» 
get 

fn^r^  (1  —  nr  +  n^r^  —  <fcc.) 

and,  therefore,  when  n  is  small  the  error  committed  in 
taking  common  for  ti^ue  discount  is  nearly  proportional  to  the 
square  of  the  time. 

In  the  expression 

P  (I  -  m), 

1  1 

if  n  =  -  the  common  present  worth  is  nothing ;  while  if  n  >  - 

it  is  a  nof^ntivo  quantity.  That  is,  the  commxin  present 
worth  of  a  bill  for  ilOO  duo  20  yearn  liotico  at  5  per  cent,  is 
nothing,  and  for  any  period  beyond  '20  years  the  holdor  of 
tlie  bill  would  rotinirn  to  pay  n  certain  sutn  to  got  quit  of  it, 
wliicli  is  absurd.    Tlie  tntc  prosont  worth  of  $100  duo  in  20 

P 
yean,  m  given  by  tl»o  formula  |---^-.  is  060. 
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The  interest  is  greater  than  tli^  discount. 

P  nr 

Since 


^^  1-fnr 

1   _  1  +  wr 
D           Fnr 

~    Pnr"^ 

1 
P 

1    . 
P   • 

^>4' 

I   >D. 

P 

^-     l  +  nr. 

D-..      /"^ 

8.  Since 

and  -   ^_     ,    , 

1  +  nr 

_        I. 
1  +  nr 
we  see  that  the  Discount  is  the  Present  Worth  of  the  Interest. 

9.  The  Discount  is  half  the  hannonic  mean  between 
ike  Principal  and  the  Interest. 

I 


mean   between 
principal  and  interest. 

Ex.  (1).  The  Simple  Interest  on  a  certain  sum  of 
money  for  a  certain  time  is  $28,  and  the  discount  for 
the  same  time  at  the  same  rate  of  simple  interest  is 
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$24.     What  is  the  sum  of  money?     If  the  time  be  di 
yeai'S,  what  is  the  rate  per  ceut.  ?" 

From  the  above  formula  we  have 

24  =    -?^ 

''^  P  +  28  , 

24P  +  24  X28  =  28P 

4P  =  24  X  28 

P  =  $168 ; 

the  sum  required  is  $168. 

Again,  D  = 


or  24  = 


1-t-nr, 
28 


l+3ir' 

^  ~  24-7r  ' 

_     1 

*■  -"21"' 

,   •        100         ... 
.*.  rate  per  cent.=  100r=  ^  =  4^ 

,Ex.  (2)     If  the  Simple  Interest  on  a  sum  of  money 
for  a  given  time  and  rate  is  ith  of  that  sum  itself,  the 

True  Discount  will  be H)f  the  sum. 

^=P+T' 
but,  in  this  oaBe,  I  =  -  P  » 

P-P 

a 
P 
%  +1* 

Similarly,  if  the  intoroHt  bo  j-ot  the  principal,  the  diBooant 

ifl      **  .of  the  principal, 
a  4"  0 
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Ex.  (8).   Bank  Discount  at  5  per  cent,  being  $180.90, 
find  tlie  true  discount  on  the  same  amount. 

^=— ^, .  where  n  =  rhs=T^ 


X         n-t-1 

•.D  =    I^X  $130.90. 

=  $124- 6G|. 

10.  Bank  Discount  ex'^eeds  True  Discount  by  the  Simple 
Interest  on  the  True  Discount. 

Bank  Discount — True  Discount  =z  I—D 

Fnr 
=  Pnr  - 

=   If- 


1  +  nr 
=    Dnr 

=  Simple  Interest  on  the 
True  Discount. 

Ex.  (4)     The  True  Discount  on  a  bill  duo  in  1  year, 
and  discounted  at  8  per  cent,  being  $500,  what  would 
have  been  the  Bank  Discount  thereon  ? 
Bank  Discount  =  True  Discount  +  Dnr 
=  $500  +  $500  X  T^ 
=  6540.    . 

Exercise  II. 

(1)  Bank  discount  being  5  per  cent.,  a  person  receives 
#37.10  less  than  the  nominal  value  of  his  bill.  "What 
should  he  receive  for  his  bill  if  true  discount  only  were 
deducted  ? 

(2)  A  person  possesses  a  sum  of  money,  the  simple  inter- 
est of  which  at  4  per  cent,  is  $536.25.  With  this  sum  he 
purchases  an  estate,  for  which  he  pays  by  a  note  payable  in 
4  month's  time,  and  which  being  discounted  at  4  per  cent., 
is  worth  at  present  exactly  the  money  he  possesses.  For 
how  much  is  the  bill  drawn. 
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(8)  True  discount,  at  4  per  cent.,  on  a  sum  of  money 
being  $15,  find  simple  interest  on  the  same  sum  at  6  per 
cent. 

(4)  The  interest  on  a  certain  sum  of  money  is  1180,  and 
the  discount  on  the  same  sum  for  the  same  time,  and  the 
same  rate  of  interest  is  $150 ;  find  the  sum. 

(6)  If  the  interest  on  $A  for  a  year  be  equal  to  the  dis- 
count on  $B  for  the  same  time,  find  the  rate  of  interest. 

(6)  If  the  three  per  cents  are  at  90  one  month  before  the 
payment  of  the  half-yearly  dividend,  what  is  the  rate  oi 
interest  ? 

(7)  A  gives  B  a  bill  for  $a,  due  at  the  end  of  m  years,  in 
discharge  of  a  bill  for  $6,  due  at  the  end  of  n  years :  for 
what  sum  should  5  give  A  a  bill  due  at  the  end  of  "p  years, 
to  balance  the  account  at  Compound  Interest  ? 

(8)  Given  A  my  income,  a  the  premium  for  assuring 
$100,  r  the  rate  of  Interest  per  cent,  per  annum ;  find  what 
sum  I  must  lay  out  in  assuring  my  life,  so  that  my  execu- 
tors may  receive  a  sum,  whose  interest  shall  equal  my 
reduced  income. 

(9)  A  sells  goods  to  B  and  allows  him  10  per  cent,  dis- 
count, if  he  pay  in  six  months ;  what  discount  ought  he  to 
allow  if  payment  be  made  in  two  months,  at  5  per  cent,  per 
annum,  simple  interest '? 

(10)  The  discount  on  a  promissory  note  of  $100  amounted 
to  $7.60,  and  the  interest  made  by  the  banker  was  $5-406 
per  cent. ;  find  the  interval  at  the  eud  of  which  the  note  was 
payable. 


EQUATION  OF  PAYMENTS, 

11.  To  find  the  equated  time  of  payment  of  two  mms 
due  at  different  times  at  a  given  rate  of  interest. 

Pi     (rx  +  r,)    p, 

fh  «>  til 

Let  P|,  P|,  be  the  gnms  dno  at  the  end  of  the  time 
n^,  n^\  r  the  rate  of  intoroflt ;  take  time  N  greater  tlian 
11^.    Then  it  is  manifest  that  tho  amounts  of  P,.  P„  at 
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the  time  N,  should  in  equity  be  together  equal  to  the 
amount  of  then- sum,  (P^  +  P^),  in  the  same  time. 

Whence, 

/  \N-ni  /  \N-n, 

Pi  \l  +  rj  +  Pa  |l  +  rj    • 

Pi+P,](l+r) 

/  \N 

or  dividing  both  sides  by  I  1  +  r  |     ,  we  have 

Pi(l  +  r)     ""Vp.Xl+r)      '''=(pi   +P2)(l  +  r)^.(l) 

that  is,  the  present  values  of  these  sums,  due  at  their  respec- 
tive times,  are  equal  to  the  present  value  of  their  sum,  due 
at  the  equated  time. 

If  we  expand,  neglecting  r3  and  liigher  powers  we  have. 
Pi  {l-n,r)  -f  P.,(l  -nor)  =  {F ,  +  P,)  (1  ~nr) 
or,  PiHi  +  P-^nj  =  (Pi  +  P._.)n; 
PiW-i  +  Porta 


n 


Pi  +Pa 

which  is  the  rule  given  in  Art.  184. 

12.  We  have  seen,  Art.  6,  that  the  expansion  of 

\1  +  rJ  ,  neglecting  r^  and  higher  powers,  gives 
common  present  worth  instead  of  true  present  worth. 
The  above  process  is,  therefore,  incorrect.  It  may  easily 
be  seen  that  we  have  taken  the  interest  instead  of  the 
discount  of  sum  paid  before  it  is  due,  and  thus,  since 
interest  is  greater  than  discount,  Art.  7,  a  small  advan- 
tage has  been  given  to  the  payer. 

13.  If  we  write  equation  (1)  in  the  torm. 

Pi  P2        _  P>  +P3 

(1  +  v)\     +    (1  +  r)\     —    (1  +  r)^  ' 
and  expand,  neglecting  r^,  and  higher  powers,  we  have 
Pi  P2  Pi  +  P2 

1  +  n^r  1  +  n^r  1  +  nr 

which  18  the  iorm  of  the  equation  for  Simple  Interest. 
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Solving  for  n  we  get 

*""       P.  +^2  .4- r(P,n.  +"?,«,)-  ' 
which  is  the  correct  value  of  the  equated  time. 

If  r  be  a  very  small  quantity,  as  in  practice  it  usually  is, 
and  Pj,  Pg,  not  very  large,  we  shall  have 

P,n,  +F.,n, 


Pi+J?. 


-,  as  before. 


ANNUITIES. 

14.  The  term  Auuuity  is  understood  to  signify  any 
interest  of  money,  rent,  or  pension,  payable  from  time 
to  time,  at  particular  periods  ;  and  tliese  payments  may 
take  place  yearly,  half-yearly,  quaiterly,  dc. 

15.  To  fiml  the  Amount  of  an  annuity,  to  be  paid  /or- 
a  (fiven  number  of  years,  at  Compound  Interest. 

Let  A  be  the  annuity,  n  the  number  of  years,  B  the 
amount  of  one  dollar  in  one  year,  M  the  required 
amount. 


We  have 

Amount  due  at  the  end  of 

1  year 

=  A 

2     •• 

=  A  +  AR 

8     " 

=  A  -r  AR  +  AR9 

M.     •* 

=  &o. 

n     " 

=  A  +  AR  +  ARa  r  

^  R"-l 

1   ■  'r               f 

— i-^     ... 

1   .                    I 

ar»- 


to.   ior  dimple  Interost,  expanding  and  neglecting 
ana  higher  powers,  we  get 
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r  [  1-2  ) 

=  ^[n  +  l{n-l)r]. 

17-  To  find  the  Present  Value  of  an  annuity/,  to  be  paid 
for  a  given  number  of  years,  at  Cunipound  Interest. 

I.  The  amount  of  tlie  annuity  at  the  end  of  the  first 
year  is  A,  whilo  the  present  vahie  is  AR~* ;  similarly, 
the  amount  at  the  end  of  the  nth  year  is  All''~S  and  the 
present  value  is  All"",  llence  in  order  to  obtain  the 
present  value  from  the  amount  we  must  first  multiply 
tlie  formula  for  the  amount  by  E,  and  then  change 
the  sign  of  the  index  oj  E. 

„      .    R"-l 


-  —   li   _i 

Multiplying  by 

R  we  get 

.     Rx+i  -  R 

^-  R^r~ 

Changing  sign 

of  index  we  have 

R-i- 

-R-» 
-1 

A  -^~"    ~^ 

-"   1    -    R 

=-(l-R-»). 

r 

n.  We  may  obtain  the  same  result  by  proceeding  on 
the  principle  that  if  the  present  value  P  be  put  out  to 
compound  interest  for  n  years,  it  ought  to  amount  to 
tlie  same  as  tlie  annuity  for  that  time. 

Ri  —  1 
Hence  PR"  =  A  •  Ti_i 

1  — R-» 


-thB-i 
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in.  We  vnll  now  proceed  on  the  principle  that  the 
present  value  P  is  the  sum  of  the  present  values  of  the 
respective  annual  pajnnents. 

Present  value  of  A  due  1  year  hence  =  AB~'' 
"  '•  2        •'  =  AR-* 

&c.  =  &c. 
«•  i<  „        ♦..«__  A.ii-» 

.-.  P  =  AR-i  -f  AR-»  +  AB-«  .  .  .  AB-^ 

=  ^-'  is-i 

18.  For  Simple  Interest,  expanding  and  neglecting 
r*  and  higher  powers,  av\.  get : 


p=^| 

r 

1  -JLl 

B"i 

__  A 

(l  +  r)"-l 

~  r  * 

(1+r)- 

^  A 

r 

1  +  nr  +  -(f^)r«  +  .  .  .  - 

-1 

1  +  nr 

=  A. 

n  +  *(n— l)r 
1  +  nr 

=  nA 

.  2  +  (n  — l)r. 

2 

1  -f  nr 

19 

.  Tofindtlie'i 

r>rft»en/  »a/we  of  a  perpetual 

annuity, 

r. 

Reckoning  Compound  Interest. 

P  =  AB->  + 

kBr^  , ...  ad  infinitvm. 

AB-* 
^l-B-^ 

A 
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11.   EUckoning  Simple  Interest. 

F  —  —    2  +  (n-l)r 
~2"        1  +  nr    - 

'2'         i  +  r 

Now  when  n  =  a,  the  limit  of 

i+a-i)r        ^     o  +  (l-0)r 
"i  +  r  0  +  r 


=  1. 


QC   A 

Hence,  the  hmit  of  P,  when  n  ^^  <x:=     ^     =  <5C  . 

This  result  shows  that  an  infinite  stun  of  money  is  re- 
quii-ed  to  be  left,  in  order  to  insure  an  equal  annual  pay- 
ment for  ever,  wliich  is  absurd.  It  indicates,  therefore,  that 
the  only  correct  method  of  computing  annuities  is  on  the 
compound  interest  principle. 

20.  ^^  y^"^  ''^^  Present  Value  of  an  annuity,  to  com- 
mence at  the  end  of  p  years,  and  then  to  continue  q  years. 

The  present  values  of  the  first,  second,  &c. ,  qth.  payments, 
due  at  the  end  of  p  +  1,  &c.,\p  +  q  years  respectively,  will 
evidently  be 

/^R-(P+i)  AIl-<P+2>         &c.     AR-<P+i); 

whence  the  present  value 

P  =  AR-<P+^'-  {l  +.R-1  +  R-2  +  ...  +  R-  '«-!> 
,„,,v  (  1-R-q 


1-R-i 
(Ro     I] 


~  Rp+q  •  (R  -  1 

If  the  annuity  is  payable  for  ever  after  p  years  have  ex- 
pired, by  summing  the  above  series  ad  infinitum,  we  have 
A 
^  =  Rp(R-l)' 
These  formula  enable  us  to  compute  the  values  of  Rever- 
sions, or  Anuuities  in   Reversion  ;  and  the  latter  determines 
the  value  of  the  Fee  Simple  of  tlie  freehold  estate,  which  is 
to  fall  in  at  the  expiration  of  p  years. 
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Ex.  1.     A  sum  of  $a  is  borrowed  for  a  period  of  m 

years,  to  be  repaid  by  equal  annual  instalments,  the 
first  payment  to  be  made  after  one  year.  Find  the 
amount  of  the  annual  instalment. 

Let  A  be  the  annaal  instalment. 

Then  the  amount  of  this  annual  payment  in  m  years. 

Again,  if  the  sum  a  be  allowed  to  accumulate  for  m  years 
at  compound  interest,  its  amount 
=  o  R-". 

Now,  these  two  amounts  ought  to  be  equaL 
Hence,  we  have 


^{R'»-l|=a 


=  a  R"»; 


Ex.  2.  The  present  value  of  an  annuity  of  $1,  to 
continue  x  years,  is  $10  ;  and  the  present  value  of  an 
annuity  of  $1,  to  continue  2x  years,  is  $16;  find  the 
rate  of  interests 


Here, 

10  =  -  (l-R-^,art.  17, 

and 

16  =  i  (l-R-««); 

16         1-R-^ 

••    10  ~*    1-R-* 

„  (1-R-*)(H-R-^ 
1-U-* 

«^  1  +  R- ; 

or 

«-   I"  =  !-«-  = 

a 

.-.   l-B-=:-5-    • 

I 
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Subtituting  in  the  first  equation,  we  get 

2  1 

,  .     =  10  ; 

5  r  ' 

1 

•*•  ^  =  ^' 
or  100  r  =  4. 

The  rate  is,  therefore,  4  per  cent. 

Ex.  8.  A  mortgage  of  $5,000,  interest  at  6  per  cent, 
per  annum,  has  7  years  and  10  months  to  run ;  find  its 
present  value,  interest  at  10  per  cent,  per  annum,  pay- 
able half-yearly. 

The  first  payment  of  interest  is  |300,  and  will  be  due  in  10 
months;  its  amount  for  seven  years,  at  10  per  cent.,  pay- 
able half-yearly,  will  be  3l)ll(l'05)*  *.  Similarly,  the  amount 
of  the  second  payment  of  interest  at  the  end  of  the  7  yea  s, 
will  be  3J>)(I 'OS)' - ;  and  so  on.  The  amount  of  the  last 
payment  will  be  ^3J0. 

Hence,  the  whole  amount  of  the  mortgage  and  interest 
will  be 

5000  +  303  (105)"+  800(l-05)i3+  -|-  800. 

=  5000  +  300  {( 1  04)" -f- (1.05)12+  ,,  , ^  ij. 

(l-05)i«-l' 


=-  5000  +  800 
=  8162-00. 


f(l-05)i«-l| 
l(l-05)«-l| 


Now,  if  the  present  value,  P,  be  put  out  to  compound 
interest  at  10  per  cent,  per  annum  for  7  years  and  10  mos., 
it  ought  to  amount  to  the  same  as  the  mortgage  for  that 
time. 

.-.  P  (105y*»  =  8462-06 
.-.  P  =  8940.18. 
The  Present  Value  of  the  Mortgage  is,  therefore,  $3940.13. 
The  value  of  (l"05)i^*  may  be  found 
(1)  By  means  of  a  table  of  logaritlmas. 

^2)  By  raising  1-05  to  the  16th  power,  dividing  this  by 
1'05  we  obtain  the  15th  power,  taking  §■  of  the  difference 
and  adding  to  the  15th  power,  we  get  approximately  the  lof 
power  of  105. 
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(3)  By  the  Binomial  Tkeorem,  as  follows : 

(1.05)»=  (1  +^)i^i+  ^  —  ^1^^  =  1.0163;  then 
(1.05)»«-7- 1.0163  will  give  a  close  approximation  to  (1.05)^ 

For  additional  information  on  this  subject  consutt  Loan 
Tables  by  Professors  Cherriman  and  Loudon. 

Exercise  III. 

(1)  A  person's  dividend  from  his  Bank  Stock  is  $580  a 
year.  What  is  the  present  value  of  this  income  for  five 
years  to  come,  computing  by  simple,  and  also  by  compound 
interest,  at  7  per  cent. 

(2)  What  annuity,  to  continue  20  years,  can  be  purchased 
for  $10000,  allowing  compound  interest,  at  6  per  cent. 

(3)  For  what  sum  might  the  Governrr^ent  of  a  coTintry 
undertake  to  pay  an  annuity  of  $1000  a  j'ear,  for  ever,  on 
the  supposition  that  money  may  always  be  invested  at  G  per 
cent. 

(4)  For  what  sum  might  an  annuity  of  $400  a  year,  for  10 
years,  to  commence  in  5  years,  be  purchased,  allowing  com- 
pound interest  at  6  per  cent  ? 

(5)  A  person  who  enjoyed  a  perpetuity  of  $1000  per 
annum,  provided  in  his  will  that,  after  his  decease,  it 
should  descend  to  his  only  son  for  10  years,  to  his  only 
daughter  for  the  next  20  years,  and  to  a  benevolent  Institu- 
tion for  ever  afterwards.  What  was  the  value  oi  each 
bequest  at  the  time  of  his  decease,  allowing  compound  inter- 
«Bt  at  6  per  cent.  ? 

(6)  A  person  at  the  age  of  22  put  $100  at  interest,  at  6 
per  cent.,  and  $100  each  year  afterwards,  until  he  was  40 
years  old.  He  also  collected  the  interest  annually,  and  eon- 
T(>rted  the  same  into  principal ;  what  amount  \vas,  by  tliese 
means,  accumulated  ? 

(6)  A  corporation  borrows  ;68769  at  4  per  cent.,  to  be  paid 
in  80  years  by  equal  annual  instalments.  What  will  be  the 
annual  payment  ? 

(7)  A  property  is  let  ont  on  lease  for  a  years  at  an  annual 
rental  of  $6,  and  after  c  years  the  lease  is  renewed  on  pay- 
ing a  fine  of  %d.  What  is  the  additional  rent  equivalent  to 
this  fine  ? 

(8)  A  farm  is  let  for  n  years  at  a  Hzed  rent  and  a  fine  of 
$p.  When  p  years  of  the  lease  remam,  what  fine  must  be 
paid  to  extend  these  p  years  to  q,  at  compuund  interest  f 
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(9)  If  two  joint  proprietors  have  an  equal  interest  in  a 
freehold  estate  worth  fa  per  annum,  but  one  of  them  pur- 
chased the  whole  to  himself  by  allowing  the  other  an  equiva- 
lent annuity  of  $b  for  »  years,  find  the  relation  between  a 
and  b. 

(10)  Find  the  present  value  of  an  annuity  of  $1,  paid  n 

times  per  annum,  and   continuing  for  m  years,  allowing 

compound  interest  at  the  rate  of  r  per  cent,  per  annum; 

and  prove  that,  as  n  is  indefinitely    increased,  this  present 

l-e"""" 
value  continually  approaches  the  Umit    '. 

(11)  A  monthly  instalment  of  $10  has  2  years  one  month 
to  run,  what  sums  must  be  paid  at  once  to  reduce  the  period 
lix  months,  money  being  worth  one-half  per  cent,  per 
month  ? 

(12)  A  mortgage  of  $4000  interest  at  5  per  cent,  per  an- 
num, payable  half-yearly,  has  17  years  and  8  months  to 
run.  Find  its  present  value,  interest  10  per  cent,  per  an- 
num, payable  half-yearly. 

(13)  If  two  sums,  «i,  $2,  due  at  times  t^,  <j,  be  paid  to- 
gether at  an  intermediate  time  t,  t  being  determined  from  the 
equation. 

.,R-«i-j-^R-*»-(s,-f*,)R-*, 

Show  that  whichever  mode  of  payment  be  adopted 

(1)  At  any  antecedent  period,  the  present  values  are  the 
same ; 

(2)  At  any  subsequent  period,  the  amounts  are  the  same  ; 
(8)  At  the  intermediate  time  of  payment,  the  interest  of 

the  sum  overdue  is  the  discount  of  that  not  due. 
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CUBE  ROOT. 

The  extraction  of  the  cube  root,  by  the  ordinaiy  rule,  is  a 
troviblesome  process,  seldom  used  and  easily  forgotten.  The 
following  process  is  much  simpler  and  more  easily  remem- 
bered. 

Let  o  be  an  approximate  value  of  the  cube  root  of  N,  so  that 

^N  =  a  +  X,  X  being  very  small  ; 

then'N  =  (a  +  a;)3  =  a^  +  3a2j;  +  3aa;2  +  a;3 

=  a3  +  3ax(a  +  x],  nearly,  since   x   is 
small. 

First  suppose  N  =  fl3  +  SaSa; ; 

_N-a3. 


and     .•.    a  ■¥  X  = 


8u3 
N  +  2a» 


8o«       ' 

N  +  2a3 
therefore,  more  nearly,  N  =  a'  +  8a« 


8tta 


N  —  a» 
^"•^  *  =  irT2a3"' 

and,  therefore,  ^N  :=  a  +  « 

__  2N  -t-  a» 
N  +  2a»    ' 
SuppoBG  WO  wanti^d  to  find  the  cube  root  of  any  number  N , 
In  the  firnt  place  wo  find  sor&e  number  a  whoso  cube  is 
somewhere  near  tlie  given  number.     Then  the  fraction, 
2N  +  »3.^ 
N  +  2aJ  " 
will  be  a  nearer  approximation  to  the  cubo  root  tlian  a  itself 
was.     Wlion  wo  nave  found  this  value,  we  can  take  this  as 
a  and  ropoat  tho  procoHH. 

Thufl,  to  find  tlio  cubo  root  of  241*804^07,  we  observe  that 
216,  the  cube  root  of  0,  is  nearest  to  241.  Hence  tho  firNt 
value  of  a  is  6. 
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Therefore.  ^^-^^\ 

_  699-608734 

—  673-804367     ^ 
__  4197-636404 

~    673-804367 
=  6-23  very  nearly. 
On  trying  6.28  we  find  it  is  correct. 

Ex.  (1).  Find  the  cube  root  47. 
The  ne&sest  cube  to  47  is  tliat  of  4. 

„  2  N  +  a»  „ 

Henoo, 


N  -f  2a» 
94   +  64 


X  4 


47  +  128 
_  632 
~  175 
_  2528 
•  ~    700 

=  3.61  nearly. 
Next,  take  8.61  for  a,  and  substitute  in  the  formula,  and 
we  get  8.6088261,  which  is  correct  to  seven  places  of  deoi- 
nals^ 

Ex.  (2).  Find  the  cube  root  of  10. 
2N  +  a» 


In  this  case. 


N+  2a» 

20  +  8 

:^X  2 


10   +   18 
=  2.153. 
Next,  substitute  2.15,  instead  of  2,  and  we  get 
20+9-938375  g-lS 

10  +  19-876750 
=  2-1544346, 
which  is  correct  as  far  as   six   places   of  decimals.     This 
method  has  also  the  practical  advantage  that  an   error  of 
work  gets  corrected  at  the  next  tri&L 
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Exercise  I. 


pa 
<8)    ^-  (6)  22-6  years,  nearly. 


fas     jy     u  ^^''^' 

(o)    A'»  share  u 


(7)    6  per  cent.        (8)    ^-2El^ . 

log.  {mn  -m  +  n)  —  log.  mn 

(lOj     n  =  20j2L?.  (11)     17-67  years. 

(12)  6708.471.  (18)     126  years,  nearly.      (14)    $3600. 

Exercise  II. 
(1)     $700.66^.         (2)     $13585.         (8)     $19.60. 

(4)     8900.  (5)     100  ^~-^  per  cent. 

A 

(6)    8fl.  (7)    aRp— — 6RP— . 

Aa 
^®^   ^4^-  ^^^    11-403  per  cent      (10)    liyearfc 

Eaxrcise   HI. 

(1)     At  Biraple  interest,  $2287.77 ;  at  oompoand  intere 

»2]  78.10.  (2)     $802.42. 

(3)     $160(50.061.  (4)     $2199.95. 

(6)     $7800.08;  $0404.74;  $2901.83.        (6)  $8000.66 

160-76 drlt" 

W      l-a'04)-«»  •  ^'^^    E'-l   ' 

If  1  ) 

10)  7  j  1  —  /i  ^  r\mm     ,  r  IB  interest  of  |1  for  1  j—x. 

11)  $68.08.  (12)     12422.66. 
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MATHEMATICS. 

PRICE. 

HAMBLIN  SMITH'S  ARITHMETIC.-An  Ad- 
vanced treatise,  ou  the  Unitary  System,  by  J. 
Hamblin  Smith,  M.A.,  of  Gonville  and  Caius  Col- 
leges, and  late  lecturer  of  St.  Peter's  College,  Cam- 
bridge. Adapted  to  Canadian  Schools,  by  Thrimas 
Kirkland,  M.A.,  Science  Master,  Normal  School, 
Toronto,  and  William  Scott,  B.  A.,  Head  Master 
Model  School  for  Ontario,    6th  Edition SO  •;."> 

KEY.— A  complete  Key  to  the  above  Arithmetic,  by 

the  Authors  „ 2  O 

"I  consider  Hamblin  Smith's  Arithmetic  by  Kirkland  and 
Scott,  and  Hamblin  Smith's  Algebra,  with  appendix  by  Mr. 
Baker,  admirable  works,  far  better  adapted  for  use  in  our 
schools  and  for  private  study  than  anyother  si  m  ilurworks  th  a  t 
I  know  of.  They  will  soon,  I  have  no  doubt,  supersede  text- 
books hitherto  used  in  our  schools,  as  they  have  already 
done  in  the  Gait  Collegiate  Institute."— ^?ear.  Murray,  M.A.._ 
Mathematicul  Master  Gait  Collegiate  Institute. 

KIRKLAND  &  SCOTT'S  ELEMENTARY 
AKITHMETIC— An  Kli mentary  treatise,  on  the 
Unitary  System,  intended  as  an  introductory  text- 
book to  Hamblin  Smith's  Arithmetic,  by  Thomas 
Kirkland,  M.-^V.,  Science  Jlaster  Normal  School, 
Toronto,  and  William  Scott,  B.A.,  Head  Master 
Model  School,  for  Ontario ;  40th  thousand  within 

first  year  of  its  issue 0  25 

"  Introducing  Fractions  immediately  after  the  '  Simple 
Kules'  will  be  hailed  by  all  practical  teachers  as  a  step  in 
the  right  direction.  I  shall  advocate  the  exclusive  use  ti 
your  work  in  all  elementary  schools,  as  my  past  experience 
enables  me  to  estimate  its  value  "—Jo7m  Macoini,  MA., 
F.L.S.,  Bector  of  4lbert  College  Grammar  School,  Belle- 
ville. 


W.  J.  GAGE&  Go's  Educational  Series. 

PKICB. 

McLELLAN     &    EIRKLAND'S    EXAMINA-  . 
^TlON   FAPEKS  I.>    AKITHME  i  IC- A    complete    V 

j_\'  series  of  Problems,  designed  for  use  in  Schools  and 
Colleges,  and  especially  adapted  for  the  pre- 
paration of  candidates  ifor  Teachers'  Certificates, 
by  J.  A.  McLellan,  M.A.,  LL.D.,  Inspector  of  High 
Schools  and  Thomas  Kirkland,  M.  A.,  Science 
Master  Normal  School,  Toronto.    4th  Edition 1  00 

McLELLAN  &  KIRKLAND'S  EXAMINA- 
TION PAPERS— PAKT  I. -Containing  the  Ex- 
amination Papers  for  admission  to  High  Schools, 
and  for  Candidates  for  Third-Class  Teachers'  Cer- 
tificates        0  50 

HINTS  AND  ANSWERS  TO  McLELLAN  ft 
KiKKIjAND'S  KXAMl.NATION  PAPERS,  contain- 
ing answers  to  Problems  and  Solutions  to  all  dilB- 
cult   questions.    Prepared    by   the  authors.    2nd 

Edition  1  OO 

The  leading  American  Educational  Journal  (Nntioval 
Teachers'  Monthly)  says  of  McLellan  and  Kirkland's  Exam- 
ination Papers:— "In  our  opinion,  the  best  collection  of 
problems  on  the  American  Continent." 

SMITH    &    McMURCHYS    ADVANCED   ■^' 
AKHHMETIC 0  BO 

SMITH    &    McMURCHYS    ELEMENTARY 

AHlTHMKTlC 0  25 

McLELLAN'S  MENTAL  ARITHMETIC- 
J'AUT  I.  Containing  the  Fundiiincntil  Kules, 
Fractions,  and  Analvpfq,  By  J.  A.  McLellan,  M.A., 
IjTj.I).,  Inspector  of  Hich  Schools,  Ontario.  2nd 
Edition 0  30 

McLELLAN'S  MENTAL  ARITHMETIC- 
PaHT  II.  By  the  same  author,  luUy  treats  Per- 
centage in  its  various  applications.  General  .Analy- 
sis, Stocks  and  Shares.  In  terost,  Discount,  Ate,  Ac, 
and  gives  practical  solutions  of  ulmoLt  every  type 
of  question  likelv  to  be  met  with  in  any  treatise  on 

Arithmetic.    2Dd  Edition .„ 0  45 

"His  treatment  of  the  subject  has  been  so  practical  and 
•killful  that  teacboni  have  frequently  cxpreRHod  the  wish 
th»t  ho  would  prepare  a  text-book  ou  Moritul  Arithinotic. 
The  volume  before  us.  Part  I.  of  the  work,  tn-atH  svstcMna. 
tioally  and  coiiiprehHiiHivclv  of  the  riiiKhimentnl  rulitK,  irue- 
tioDH,  nnnlyhiH  ntductlon,  ikc.  ItoontiiiiiA  about  l.'iOU  well 
Kradod  prucliual  pntblnrim.  Wo  oim  ri'coniUKMid  the  book 
to  all  t'tacbiTM  of  iirltlitiu'llo."- /((ni'/oii    >  drerliaer, 

JUVENILE   MENTAL    ARITHMETIC.  -  By 
X    .1(11)11  K.  Btoauusd,  M.A OU 
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HAMBLIN  SMITH'S  ALGEBRA.-An  Elemen- 
tiiry  Algebra,  by  J.  Hambliii  Smith,  M.A.,  of  Gon- 
ivilleand  Caius  Colleges,  andlate  Lecturer  at  St. 
Peter's  College,  Cambridge,  with  Appendix  by 
Alfred  Baker,  B.A.,  Mathematical  Tutor,  University 
CoUege,  Toronto 0  90 

KEY.— A  complete  Key  to  Hamblin  Smith's  Algebra.  2  75 
"  Arrangements  of  subjects  good;  explanations  and  proofs 
exhaustive,  concise  and  clear  ;  examples  for  the  most  part 
from  University  and  College  Examination  papers  are 
numerous,  easy  and  progressive.  There  is  no  better  Al- 
gebra in  use  in  our  High  Schools  and  Collegiate  Institutes." 

Georoe  Dickson,  B.A.,  Head  Master   Collegiate  Itistitute, 

Hamilton. 

HAMBLIN    SMITH'S   EXERCISE    IN   AL- 

GKBKA.    PAKT    1 0  75 

GROSS'  ALGEBRA.-PART  II.  By  E.  J.  Gross, 
M.A.,  Fellow  of  Goiiville  and  Caius  CoUeges,  and 
Mathematical  Lecturer  at  Gerton  College,  Cam- 
bridge       2  50 

HAMBLIN  SMITH'S  ELEMENTS  OP  GEO- 
METKY,  containing  Books  i.  to  VI.,  and  portions 
of  Books  XI.  and  XIl.,  of  Euclid  with  Exercises 
and  Notes,  byJ.  Hamblin  Smith,  M.A.,  dc,  and 
Examination  JPapcrs,  from  the  Torr-nto  and  McGill 
Universities,  and  Mormal  School,  Toronto 0  90 

HAMBLIN   SMITH'S    GEOMETRY.-BOOKS 

I.  aud  i.1.,  with  J'^xorcises,  &o 0  30 

HAMBLIN    SMITH'S    GEOMETRY.-BOOKS 

II.  and  ill.,  with   exercises,  <Sc 0  30 

POTTS'  EUCLID-— Containing  the  first  six  books 
with  explanatory  notes  ;  a  series  of  questions  on 
each  book  ;  and  a  selection  of  Geometrical  Exer- 
cises from  the  Senate,  House,  and  College  Exami-  < 
nation  Papers  ;  with  hints  &c.,  by  Robert  Potts, 
M.A.,  Trinity  College,  with  Appendix  by  Thomas 
Kirkland,  M.  A.,  Science  Master  Normal  School. 
500th  thousand 0  50 

POTTS'  EUCLID.— BOOKS  L  and  U..  with  Exer- 
cises      0  30 

POTTS'   EUCLID.-BOOKS  IL  and  IIL  with  Ex-     - 

ercises  0  80 

''I  shall  recommend  Pott's  Euclid  to  the  teachers  in 
training  as  a  book  of  invaluable  use." — W.  Croclett,  AJU., 
Pri^idpal  Noi-mal  Training  School,  New  Brunsxvick. 
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KIREZjAND'S  statics.— An  Elementarjf  Treat- 
,  iae  on  Statics.  By  Thos.  Kirkland.  M.  A.,  Science 
'  Master  Normal  School,  Toronto,  with  numerous 
examples  and  exercises ;  principally  designed  for 
the  use  of  candidates  for  flrst  and  second  class  cer- 
tificates, and  for  the  Intermediate  Examination. 
4th  edition 1  00 

"  It  supplies  a  great  want  felt  by  those  preparing  for 
Teachers'  Certificates.  This—  did  it  possess  no  other  merita 
— should  make  it  a  great  success.  It  is  by  far  the  best  text 
book  on  the  subject  for  the  schools  of  Ontario  I  have  seen." 
Oeo.  Baptie,  M.  A-,  M.  D.,  Science  Master  Normal  Sclwol, 
OltavM. 

HAMBLIN  SMITH'S  STATICS.-Elembntart 
Statics.  By  J.  Hambhu  Smith,  M.  A.,  Gonville 
and  Caius  College,  and  late  lecturer  at  St.  Peter's 
College,  Cambridge,  with  appendix  by  Thomas 
Kirkland,  M.A.,  Science  Master,  Normal  School, 
Toronto    0  90 

HYDROSTATICS.—  Elbmkntabt  Hydbostaticb. 
By  J.  Hamblin  Smith,  M.A.,  Gonville  and  Caius  Col- 
lege, late  lecturer  at  St.  Peter's  College,  Cambridge.    0  75 

KEY.— A  Key  to  Hamblin  Smith's  Statics  and  Hydro- 
statics in  one  volume   - 2  00 

TRIGONOMETRY.-Er.EMENTABTTlUQONOMBTBT. 

By  J.  HiimOliii  Smith,  M.  A 1  25 

KEY.    A  Key  to  Hamblin  Smith's  Elementary  Trigo- 

Do'metry 2  60 


ENGLISH. 

MASON'S  ADVANCED  GRAMMAR.- Includ- 
iiiK  tlio  iiriiiciplcH  of  UrHtiiiiiaticiLl  Aniilysis.  Hy 
C.  V.  MuKoii.  B.A.,  l-'.C.P.,  follow  of  Uiilvorsity 
Coll«g«.  Loudon.  Enlarged  and  thorou«lily  rovisod, 
with  Examination  Papers  aildod  by  W.  Houston, 

M.A.    27th  edition : 0  75 

"  I  aiketl  a  grammar  school  Inspector  In  the  old  country 
to  Mnd  n  e  the  b«tt  grammar  jmblisUed  there.  Ho  i'»'"«;- 
dlat«W  B«ut  Mason's.  Tho  clianUim  on  the  analyHls  of  <ur- 
floultMUtonoMlB'nteeUsumolont  to  pl.uso  tho  work  far 
bMTODd  any  BnoUsh  Oramniar  hltl.orto  boforo  tho  Ciumdlan 
publS/'-Zu*.  aim$,  M.A.,  HUH  «..  OakvilU. 
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MASON'S  ENGLISH  GRAMMAR.-(Common 
School  edition)  with  copious  and  carefully  graded 
exercises,  243  pages  0  60 

MASON'S  OUTLINES  OF  ENGLISH  GRAM- 
MAR, for  the  use  of  junior  classes 0  50 

ENGLISH  GRAMMAR  EXEROISES.-By  C. 

P.Mason.    Beprinted  from  Com.  Sch.  Edition  0  30 

MILLER'S  SWINTON'S  LANGUAGE  LES- 
SONS, (revised  edition),  adapted  as  an  introduc- 
tory text-book  to  Mason's  Grammar,  by  J.  A.  Muc- 
miilan,  B.A.,  Ottawa  '  olleRiaie  Institute.     It  con- 
tnins  the  Examination  Papers  for  admission  to 
High  Schools,  and  teaches  grammar  and  composi- 
tion simultaneously.    5th  edition,  40th  thousand...    0  25 
"  In  accordance  with  a  motion  passed  at  the  last  regular 
meeting  of  the  County  of  Elgin   Teachers'  Association,  ap- 
pointing the  undersigned  a  Committee  to  consider  the  res- 
pective merits  of  different  English  Grammars,  with  a  view 
to  suggest  the  most  suitable  one  for  Public  Schools,  we  beg 
leave  to  report,  that,  after  fully  comparing  the  various  edi- 
tions that  have  been  recommended,  we   believe  that  '  Mil- 
ler's Swinton's  Language  Lessons'  is  the  best  adapted  to  the 
wants  of  junior  pnpils,  and  would  urge  its  authorization  on 
the    Government,    and   its   introduction   into   our   Public 
Schools."  (Signed,) 

A.  F.  BuTLEB,  Inspector. 
J.  McLean,  Town  Inspector. 

J.  Millar,  M.  A.,  Head  Master  St.  Thomas  High  School. 
,  A.  Steele,  B.A.,  Head  Master  Aylmer  High  Sfliool. 
N.  M.  Campbell,  Head  Master  Co  of  Elgin  Model  Scho  1. 
It  was  moved  and  seconded  that  the  report  be  received 
and  adopted.    Carried  unanimously. 

NEW  ENGLISH  GRAMMAR.-In  three  parts  : 
Etymology,  Syntax  and  Analysis.  By  William 
Swinton,  A.  M.  Bevised  by  J.  B.  Calkin,  M.  A., 
Princii)al  of  the  Normal  School,  Truro,  N.S 0  50 

DA  VIES'    INTRODUCTORY   ENGLISH 

GR.\MMAK    0  25 

DAVIES'  NOTES  ON  5TH  READER.-Liter- 
ary  Extracts  selected  from  Book  V  of  the  author- 
ized series  of  Readers,  for  "Examination  in  Eng- 
lish Literature,"  of  candidates  for  third  class 
certificates,  with  notes  original  and  selected.  By 
H.  W.  Davies,  D.  D.,  Principal  Normal  School, 
Toronto.    5th  edition  0  25 

MILLER'S  ANALYTICAL  AND  PRACTICAL 

GRAMMAR    0  38 
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ANALYSIS  OF  THE  ENGLISH  LAN- 
GUAGE. By L  Plant  Fleming,  M.  A.,  D  C  L.  Part 
I.— Grammar.  Part  II. — Etymological  Derivations. 
Part  III.— Praxis.    With  corrections,  additions  and 

copious  indices 1  00 

"  It  is  the  best  book  I  have  ever  used  on  the  subject  during 

an  experience  as  a  teacher  of  two  years  in  Canada  and  eight 

in  English  Grammar  Schools." — Qeo.   Wallace,  B.A.,  H.  M. 

H.  S.,  Westmi. 

SPALDING'S  HISTORY   OF  ENGLISH 

LITERATURE— A  History  of  English  Litkra- 
TUKi;,  with  uu  outline  of  the  origin  and  growth  ot 
the  Eiiglisli  language  ;  illustrated  by  extracts.  For 
schools,  acadamies  and  Colleges.  By  Wm.  Spald- 
ing, A.  M.,  late  Professor  of  Logic,  Rhetoric  and 
Metai)hysics,  in  the  University  of  St.  Andrew's. 
"With  appendix  by  \V.  Houston,  M.A.,  Examiner  in 
English  in  the  University  of  Toronto.  New  re- 
vised edition 0  90 

MACALLUM'S  NOTES  ON  4TH  READER. 

— Ijitemry  Extracts  to  aid  pupils  in  i)rei)tti'ing  for 
"Examinations  in  English  Literature"  for  admis- 
Bion  to  Higii  Scliools.  By  A.  Macalluio,  M.A.,  LL.B., 
Inspector  of  Public  Schools,  Hamilton.  It  com- 
]irises  biographical  sketchos  of  the  /authors  from 
whom  thu  soleclions  liave  been  made,  notes,  gram- 
matical, critical,  &c.  Cth  edition 0  25 

MILTON'S  PARADISE  LOST.-BOOKS  I  &  II, 

with  notes  oil  tljo  aimlysia,  and  tlif  scriptural  and 
clasHicul  allusions,  a  glossary  of  <liffloiilt  words,  and 
a  Life  of  Milton.    By  C.  P.  Mason,  B.  A.,   F.  0.  P., 

fellow  of  University  College,  Loudon 0  85 

"  Milton's  Paradise  Lost,  with  notes  by  Masoa,  possesses 
such  a  number  of  oxacllonoios  tlnit  it  di'servos  to  come  into 
general  usi'  among  stuiletits  preparing  for.  the  iiitrrnindiata 
examinations  "—J.  Millar,  M.A.,  Head  Mavter  High  Scliool, 
St.  Thointta. 

GOLDSMITH'S  TRAVELLER  AND  GRAY'S 
KliKOY.— With  ;  in,  life  of  Goldsmitli, 
urgunipnt,  and  i  .  Sankoy,  M.A.,  Asnls- 
tant  Muster  nt  ^•  ■\;  and  wi'h  Jnlinsoii'a 
life  and  notes  by  i'  iniic'ii  Morr,  M.A.,  Chief  Master 
of  Modern  Kul»ji«ot»  at  M'>rchant  Taylors'  hchool. 
Intorloiivod  e<lilioii.     I'rlrf*    0  40 

GOLDSMITH'S 'I  '  -With  introdno- 
tion,  life  of  ll<  -nt,  nnd  notes; 
by  C.  Hankoy,  N  Miister  at  Marl- 
borough   OolMSO.  luturlouvod  c'diUiiti.  0  80 
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GOLDSMITH'S  TRAVELLER,  AND  GRAY'S 

ELiKiiY. — lu  one  volume ;  edited  by  the  Rev. 
E.  T.  Stevens,  M.  A.,  Oxon,  joint  editor  of  "The 
Grade  Lessou-booka."  "The  Ufelul  Kuowledgo 
Series,  etc. ;  nnd  tlie  Rev.  D.  Morris,  B.A.,  London, 
author  of  "The  Class-Book  Hisiory  of  England," 
etc.    Interleaved  edition 0  ^9 

SOOTT'S  LADY  OF  THE  LAKE.-With  in- 
troduction, iiotes,  and  gldssurittl  index;  by  R.  W. 
Taylor,  M.A.,  Assistant  Master  at  Rugby  School,  and. 
lormerly  Fellow  of  St.  John's  College,  Cambridge. 
Interleaved  edition  0  40 

MORRISON'S  ENGLISH  COMPOSITION.— 

For  the  use  of  schools.  By  Thomas  Morrison,  M.  A., 
Rector  of  the  Free  Church  Normal  School,  Glasgow    0  45 

CREIGHTONS     EPOCHS     OP     ENGLISH 

HISTORY.— Edited  by  the  Rav.M  Creichton,  M.A., 
late  Fellow  and  Tutor  of  Merton  College,  Oxford. 
Eight  volumes  in  convenient  and  cheap  form,  ad- 
apted to  Public  and  High  Schools   Price  20c  each. 

THE  SERIES  CONSIST  OF: 
I.  Early  England  up  to   the   Norman    Conquest.     By 

Frederick  Ycrk-Powell,  M.A.     With  four  insips. 
H.  England  a  Continental  Power  from  the  Conciuest  to 

Aliigua    Charta,    10GC-i216.      By   Louise    Creightou. 

With  a  colouredmapof  the  Dominion  of  the  Angevin 

Kings. 

III.  The  Rise  of  the  People,  and  Growth  of  Parliament, 

from  the  Great  Charter  to  the  Accession  of  Henry 
VII,  1'215  1485.  Bv  James  Rowley,  M.A.,  Professor  of 
Mod.  Hist,  and  Lit.,  Univ.  Coll.  Bristol.  With  four 
inajis. 

IV.  The  Tudors  and  the  Reformation,  1485-1603.    By  the 

Rev.  Mandell  CreJRhton,  M.A.,  late  Fellow  and  Tutor 
of  Merton    College,  Oxford,  Editor   of  the  series. 
With  three  maps. 
V.  Struggle  against  Absolute  Monarchy,  from  160".  to  1("88. 

By  Bertha  M.  Cordery. 
VI.  The  SettU'ment  of  the  Constitution  from  16S9-1788.    By- 
James  Rowley,  M.A.,  Professor  of  Modern  History 
and  Literature,  University  College,  Bristol. 
VTI.  England  during  the  American  and  European  Wars, 
from  1789-1820.      By  O.  W.  Tancock,  M.A..  Assistant 
Master  King's  School.  Sherborne,  Dorset. 
VIII.  Modern  England,  from  18-20-J 875.    By  Oscar  Browning, 
M.A.,  Follow  of  King's  College,  Cambridge. 
"  Amongst  manuals  in  English  History  the  Epoch  Series  10 
sure  to  take  high  rank." — Daily  Globe. 


W.  J.  GAGE  &  Go's  Educational  Series. 


0  10 


EPOCH  SERIES —PAllT  I.    Containing  first  four 

of  Series  To  50 

EPOCH  SERIES-PART  II.    Containing  last  four 

of  the  Series  0  30 

EPOCH  SERIES— COMPLETE,  in  one  volume.,   i  qO 

CllEIGHTONS  EPOCH  PRIMER  OF  ENG- 
LlbH  HISTORY.— An  introductory  volume  to 
"Epochs  of  English  History."  A  complete  sum- 
mary of  the  history  of  England,  in  140  pages. 
By    Mandell    Creighton.   M.  A.,    late   Fellow  and 

Tutor  of  Merton  CtUege,  Oxford 0  30 

"The  work  is  admirably  done,  and  it  will  no  doubt  obtain 
a  very  considerable  Bale."— Athenceum. 

"  This  volume,  taken  with  the  eight  small  volumes,  con- 
taining the  accounts  of  the  different  epochs,  presents  what 
may  be  regarded  as  the  most  thorough  courso  of  elementary 
English  History  ever  published.— .i  lenUen  Journal. 

'^^^9,9^'^    CATECHISM    OF     ENGLISH? 

Uio  1  (Jl\  Y    

A  SCHOOL  MANUAL  OF  ENGLISH  COM- 

POSiriON.For  advanced  clas.'^fs  in  Aciulemies, 
High  and  Public  Schools.   JJy  William  Swintou ft  45 

REID'S  ENGLISH  DICTIONARY  of  the  Eng- 

liHh  language,  containing'  the  Pronounciation,  Ety- 
mology, and  Kxpliinatioiiofall  words  authorized  by 
eminont  writors ;  to  which  nre  added  a  vocabulary 
of  the  roots  of  Euglisli  words  andan  accented  list  of 
Crook,  Liitiu  and  Scripture  proper  names.  By 
Alexanilor  Hold,  A.M.,  Rector  of  the  Circus-place 
School.  Kdinbiirgli;  author  of  "Rudiments  of  Kng- 
lish  Coii;i)f)Hitioi),"  .to, ;  with  an  introduction  by 
Henry  Roirl,  I'r.if,  ^Kor  of  English  Litoraturo  in  the 
UnlvcrHity  of  I'l'iiiisylvania;  and  an  iip|)«iiilex 
•bowing  the  pronounciation  of  nearly  3,000  of  the 
most  important  guographical  names.  8nl  Canadian 
and  2ard  KngUsh  edition 1  cO 

"It  In  a  very  comjilote  and  useful  viorV."— Montreal  Dnily 
Witnet: 

UNiyERSAL      PRONOUNCING      POCKET 
mcTioNAUY  OF  Tin;  KNdiasii  lanouaoio. 

—Founded  on  tho  iirincliilcH  of  Walkdr,  VVobstor, 
Worofliter,  Johnston,  (lixxlrii  h  ami  Porter 0  SO 

NATIONAL  PRONOUNCING  DIOTIONABY   0  40 
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CARPENTERS  SPELLING  BOOK ' 0  10 

MAYOR'S  SPELLING  BOOK 010 

GRAMMAR  OF  THE  LATIN  LANGUAGE, 

for  middle  and  higher  class  bchools.  Ly  Leonard 
Schmitz,  LL.D.,  classical  examiner  in  the  Univer- 
sity of  London,  &c.    Canadian  cojiyright  edition..    0  76 

HEALTH  IN  THE  HOUSE- Twenty-flve  lec- 
tures on  Elementary  Physi<ilo{.'y  in  its  application 
to  the  daily  wants  of  man  and  animals,  delivered 
to  the  wives  and  children  of  working-men  in  Leeds 
and  SaUaire.  By  Catherine  M.  Bncton,  Member  of 
the  Leeds  School  Beard  0  60 

N.B.-  Six  editioua  of  the  above  were  sold  in  England  within 

six  months.  . 

GUTTER'S    1ST    BOOK    OF   PHYSIOLOGY   0  76 
ROSCOE'S  CHEMISTRY  PRIMER 0  30 

TEACHER'S    MANUAL    FOR    FREEHAND 

DUAWlNCr  in  Primary  Schools.  By  Prof.  Walter 
Smith,  State  Director  of  Art  Education  for  Massa- 
chusetts       1  00 

TEACHER'S  MANUAL  FOR  FREEHAND 

DKAWING  in  Intermediate  and  Advanced  Classes. 
By  Professor  Walter  Smith,  State  Director  of  Art 
Education,  Massachusetts 1  25 

WALTER   SMITH'S  PRIMARY  DRAWING 

CAKDS,  Series  No.l 0  16 

WALTER  SMITH'S  PRIMARY  DRAWING 

CAKDS,  Series  No.  2 0  16 

WALTER  SMITH'S  DRAWING  BOOK  (Inter- 
mediate Course)  No.  I #  15 

WALTER  SMITH'S  DRAWING  BOOK  (Inter- 
mediate Course)  No.  2  0  15 

WALTER  SMITH'S  DRAWING  BOOK  (Inter- 
mediate Course)  No.  3 0  15 

"Prof.  Smith's  system  of  drawing  books  and  cards  pub- 
lished by  you  are  admirably  adapted  for  use  in  our  schools. 
I  have  had  them  in  use  for  some  time,  and  coiisirier  them 
superior  to  all  others.  I  am  glad  you  have  published  them, 
and  feil  sure  they  will  soon  be  as  popular  in  Ontario  as  thev 
are  in  the  United  States."— TT/w.  Wilkinson,  M.A.,  Brantford 
Central  School. 
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MISCELLANEOUS. 

CANADIAN  NATIONAL  SERIES  HEADERS. 

First  Book,  Part  I 0  06 

II 0  10 

Second  Book 0  25 

Third  Book  0  40 

Fourth  Book 0  50 

Fifth  Book 0  60 

Advanced  Reader 0  60 

The  Spelling  Book — a  companion  to  the  Header 0  80 

HOW  TO  READ ;  a  drill  book  for  the  cultivation 
of  the  Spealiing  voice,  and  for  correct 'and  expres- 
Bivo  readinR.  Adapted  for  the  use  of  schools  and 
lor  private  instruction.  By  liicluird  Lewis, teacher 
of  Elocution,  author  of  "  The  Dominion  Elocution- 
ist," &c 0  75 

''  The  gem  of  your  series  of  Text  Books." — G.  T.  AiUlrews, 

M.D.,  I.P.S.  Queen's  County,  in  his  report  to  Chief  Supt.  Edu^ 

cation,  Nova  ticotia. 

CANADIAN  PROHIBITION  RECITER;  "  col- 

Jectiou  of  new  Dialogues,  lieiidiugsiiudHocitations 

for  Temporanco  Organizations,  Social  Gatherings 

•\  and  Literary  Entertainments     Edited  by  James 

Hughes,  Esq.,  Inspector  of  Schools,  Toronto,  Ont...    0  30 

CANADIAN  HUMOROUS  RECITER;  a  col- 
lection of  the  best  American,  Kc;  toll  and  Irish 
3)ia1o({u(>B,  Headings  and  Itecitationa,  for  School 
Exhibitions,  Social  Gatherings  and  Literary  En- 
tertiiinments.  Pldited  by  James  Hughes,  Esq., 
InHjJcctor  of  Scliools,  Toronto 0  80 

THE  CANADIAN  SPEAKER  AND  ELOCU- 
TION AUV  UEADEU;  comprising  a  choice  col- 
lection of  Speecbos, Dialogiios, androotry, suitable 
for  Keliool  Rcoltutloim,  with  introductory  remarks 
on  fbo  priiicii'li'M  I'f  Elocution.  Edited  by  Rev. 
K.  H.  Diiwiiit,  l.ditoi-  Christian  Guardian 0  40 

BOOK-KEEPING  EY  SINGLE  AND  DOU- 
IHjVj  KNTKY,  ddsigiiud  for  use  in  High  and  rul>lio 
Kflioo^R.  By  8.  O.  Beatty,  Principal  Ontiirio  BumI- 
ni'«-i(;ollm:ii,niith')rof  the  "(!aiiadian  Ai-coiintiuit," 
Ac.  ami  S.  ('!.ii.',  '.oolc-licopingand  Writing  Master, 

No..  0  70 

"Ic<  i  Book-keeping  the  best  olo- 

niontiii  I  havo  over  soon." — J.  W.  Con- 

iior.n.A  ,11.  .\1.  11.  S.  liiilin. 

BLANKS  FOR  BEATTY  &  CLARES  BOOK 
EXEPING.  I>ay  B(>'>k,  Juuruol,  uud  Ledger,  in 
Mpftrato  booka,  Invoiaa  Hook,  Pale*  Book,  CoMh 
Book  aod  Bill  liook,  )M>unil  togetbor— ootnplute  not.    0  40 


w.  J   QACK  &  Go's  Educational  Series. 


PBIGBi 

THE  BIBLE  AND  THE  SUNDAY SCHOOL- 

Cotitiiining  "Bil)le  Readincs,"  addresses  and  out- 
lino  lectures  or.  ITow  to  study  the  Bible  and  How  /^ 
to  conduct  Sunday  School  work,  from  29  of  the 
lofi  dint'  Cliristian  workers  of  Canada  and  the  United 
States ;  alpo  Moody's  Hin1s  ou  Bible  iveadings,  Mrs. 
Menzie's  plan  of  Bible  Marking,  Bagstfr's  Scrix)ture 
Index,  Vincent's  riassiflcation  of  Bible  Books, 
Iiyman  Abbott's  "Bible  Interpretation,"  Craft's 
"Reading  the  Bible  with  Relish,"  &c.,171  pp.  Price 
— in  paper,  50  cents,  in  cloth 0  It 

GAGE  &  CO.'S  SERIES  OP  BLANKS. 

"  In  point  of  practical  utility  unrivalled." — W.  S.  Darraeh, 
Id.  4 .,  jripp.  P.  &'.,  Cumberland,  Nova  Scotia. 

"  Supply  a  want  long  felt  by  our  best  teachers."— TFwi.Scott, 
B.^.,  Head  Master  I  rovincial  Model  ichool,  Ontario. 

"  I  am  going  to  introduce  them  into  my  school." — Uev.  E. 
M.  Mann,  M. .". .,  Principal  BerihierfHigh  School,  Quebec. 

CANADIAN  SERIES  OF  SPELLING 
BLANKS.— In  three  numbers.  No.  1.— Words. 
>«'o.  2  — Woids  and  Definitions.  No.  3. — Words, 
Definitions  and  Sentences each...    0  Ot 

COMPLETE  COMPOSITION  EXERCISE 
BOOKS.  -Ii<  three  numbers,  for  junior  and  senior 
classes.    Nos.  1  and  2, 10  cents  each.    No.  3 CIS 

EXERCISE  BLANKS  FOR  GRAMMATICAL 
ANALYSIS.— Comiilete  i'l  four  numbers.  By  H. 
W.  Duvis,  U.D.,  Principal  Normal  School  Toronto. 
Nos.  1  and  2  adapted  to  junior  and  intermediate 
classes ;  10  cents  each.  Nos  3  and  4  adapted  to  ad- 
vanced classes;  each 0  15 

"Admirably  suited  to  supply  a  long  felt  want,  and  will 
save  teacliers  a  Inrge  amount  of  trouble  with  bogiTmers.  I 
have  already  ordered  their  introduction.  Other  teachers  to 
whom  I  have  sliowu  them  are  unstinted  in  their  praises." — 
James  Smith,  M.A .,  Head  Master  High  School,  Cornwall, 

ELEMENTS  OF   STRUCTURAL  BOTANY, 

witli  specinl  reference  to  the  study  of  Canadian 
plants.  By  John  Macoun,  M.A.,  F.L.S., Professor  of 
Botany  in  Albert  Universitv;  and  H.  B.  Spott^n, 
M.\.,  Head  M  ster  of  Barrie  High  Scho(d.    Full 

illustrations  of  the  principal  Cinadian  plants  1  Oft 

In  Press  (Ready  First  September,  1879.) 


W.  J.  GAGE  &  Co's  Educational  Series. 


BEATTY'S  SYSTEM  OF  PRACTICAL  PEN- 
MANSHIP. The  new  Canadian  beries  of  Head- 
line Coyy  Books,  complete  in  11  numbers,  graded- 
and  arranged  with  the  definite  object  of  attractive- 
ness and  completeness  of  practice. 

Book  No.  1.  Teaches  the  contnuted  small  letters, 
concluding  with  words  foimiHl  from  them  by  com- 
bination. The  letters  are  introriucodsvnthctically 
and  are  faintly  printed  on  the  surface  of  every  page 
to  be  traced  with  pen  and  ink  by  pupils  in  primary- 
divisions. 

Book  No.  2.  Introduces  the  extended  letters,  and 
the  first  class  of  capitals.  It  also  reviews  the  small 
letters  given  in  Book  1,  and  as  every  alternate  line 
is  printed  in  shadow  for  tracing,  the  pupil  is  gradu« 
ally  introduced  to  independent  work 

Book  No.  3.-  This  book  introduces  a  method  of 
securing  uniform  and  correct  spacingin  each  letter 
and  word,  by  means  of  ruling  upon  every  page  of 
the  book;  also,  a  method  of  exhibiting  the  relative 
proportion  of  the  letters  in  every  copy,  and  impres- 
sing the  comparative  length  of  letters  upon  the 
minds  of  pupils,  by  means  of  a  self-instructing  en- 
graved scale. 

Book  No.  4.  Teaches  Current  Capitals  construc- 
tively and  affords  Practice  upon  Words.  Tlio  in- 
troduction and  cla.8siflcation  cf  Current  Capitals 
forms  a  prominent  feature  of  the  practical  cfaarao- 
ter  of  tliBSo  Copy  Books. 

■   Books  .O  and  C,  for  advanced  pupils,  embrace  the 
Vhole  subject  within  a  small  spnce. 

Book  No.  7  consists  of  short  Sentences  in  a  re- 
duced band  suitable  f  >t  Ladies'  Hand.  It  is  clear, 
open  and  attractive. 

Book  No.  8— Forms  for  boys— Notes,  Drafts,  Re- 
ceipts, etc.,  ill  a  jiluin  business  band,  giving  a 
variety  of  currrnt  miiit  ils. 

BookNo.O  I  I  M)k  for  girls— Notes  of  In- 

Titiition,  Ans'.  itc,  in  a  iu>at,Iiulit.'8'hand. 

BooksIOani'  )iur  hand  for  girls. 

Trice,  oacli 0  10 

Prom  the  leading  autlwrity  on  Tenmnnship  in  the  U.  S. 

.  "The  author.hus  very  wiR<  Iv  adopted  and  com- 
bined with  bis  own  ideas,  all  the  good  f<>aturi'8  in  the  best 
American  Cony-Books.  Tho  result  is  that  the  series  now 
before  uh  contuinn  u  combination  of  tlio  best  points  in  the 
moal  poDular  of  our  suric^H,  and  is  belter  adapted  to  all 
gnulot  of  pui>ilH  tliau  aiiv  of  its  iimdeoeHHorH.  'J'ho  books 
are  lO  gradou  and  urran^i'd,  and  tlio  instructions  on  the 
corn  K>  cloitr  und  full,  that  morn  real  |)raotioul  penman- 
•bip  may  bu  luuinod  frotn  thom  in  three  months  than  from 
the  ordinary  cojiy-liookH  in  h  whole  year'"— Pmmatt'f  Art 
Journal.  Neio  York. 
OHBOMO  COPY  BOOK    0  10 


UFlMU.iiS  Wr  LEADING  EDUCATIONISTS: 

I  cordially  recommend  the  Canada  School  Journal  to  the 
teaohersof  New  Brunswick.  THKODORE  H.  KAND,  M.A., 
D.C.L.,  Chief  Supt.  Education,  Fredericton,  N.B. 

Very  valuable  and  i  istructive.  I  read  it  with  much  inter- 
est.   Hon.  J.  W.  SIMONDS,  State  Supt.  Pub.  Inst.  N  H. 

Your  Journal  I  consider  invaluable,  and  can  no  more  dis- 
pense with  it  than  I  can  witli  our  Cal.  School  and  Home 
Journal.  Prof.  WM.  W.  ANDEKSON,  Prin.  Public  Schools 
Santa  Cruz,  June  11,  1878. 

It  is  the  leadiug  Journal  of  Education  in  the  Dominion; 
full  of  articles  on  practical  teaching,  suggestions  and  useful 
bints  from  successful  teachers  everywh*-re.  No  Trustee, 
Corporation,  or  Soliool  Teacher  should  be  without  it.  H.  L. 
SLACK,  M.A  ,  I.P.S  ,  Co.  Lanark. 

I  think  the  JoKTNdJ  is  just  what  teachers  require— a  live 
practical  paner,  deserving  a  wide  circulation.  G.  D.  PLATT, 
I.P.8.,  Picton,  Ont. 

I  can  confidently  recommend  your  Journal  as  a  very  in- 
teresting and  a  very  useful  one  JAMES  SMITH,  Inspector 
Schools,  Gloucester  Co  ,  New  Brunswick. 

Every  teacher  should  become  a  subscriber  to  it  I  believe 
it  will  supply  a  long-felt  want.  C  S.  RAMSAY,  Inspector 
North  Co.,  N.B. 

At  a  meeting  of  the|Protestant  Section  of  the  Board  of 
Education  held  on  Monday  last,  a  resolution  was  adopted 
advising  our  teacliers  to  become  subscribers  for  some  jour- 
nal or  Education,  and  recommended  to  them  the  Canad 
School  Journal.  CYPRIAN  PINKHAM,  Supt.  Education  fo" 
Protestant  Schools,  Manitoba. 


To  Teachers,  Colleges,  Booksellers  a^idPiMishers  the  Canada 
SoHOoii  JouKNAii  is  the  best  advertising  medium  in  I'anada. 

TO  ADVERTISERS  1 

The  excellence  of  the  Canada  School  Journal  as  an  adver- 
tising medium  is  admirably  shewn  by  the  following  interest- 
ingletter, kindly  offered  us  by  Mr.  Vannevar : 

Comanche,  Calveros  Co. , 
Mr.  James  Vannevar,  California,  May  2lBt,  1879. 

Youge  Street,  Toronto,  Canada. 

Dear  Sir, — I  received  the  books  ordered  and  am  much 
pleased  with  them.  In  reply  to  inquiry  )iow  I  came  to  order 
from  you,  will  state  that  I  am  a  Canadian,  have  lived  in 
Toronto  while  attending  Tritiity  College,  and  have  bought 
books  at  your  store.  I  am  now  teaching,  and  take  the  Canada 
School  Journal,  in  whioh  I  saw  your  advertisement.  My 
small  order,  you  will  thus  see,  was  but  the  result  of  adver- 
tising in  a  good  paper.  Many  in  this  Kta'e  read  the  Jouniai. 
'    ,  *       *       *  T.  Hebbkbt  Gibson. 

Address-MESSRs!      "W.  J.  GAGE     &  CO.f 
PtreLisHEBB  Can.  School  Journal,  TOUO^TO,  Ont 


THE  CANADA  SCHOOL  JOUHML 

— HA3  BECEIVBD — 

An  Honorable  Mention  at  Paris  Exhibition,  187S. 
Recomynendeii  by  the  Minister  of  Education  for  Ontario, 
liecommeiuled  by  the  Council  of  Public  Instruction,  Quebec. 
Recommended  by  Chief  Snpt.  of  Education  New  Bruvswick. 
Becommended  by  Chief  Snpt.  of  Education,  Nova  Scotia. 
Recommended  by  Chief  Snpt.  of  Ediication,  Brit.  Columbia, 
Recommended  by  Chief  Stipt.  of  Education,  Ma:iitoba. 


THE  CANADA  SCHOOL  JOURNAL 

IS  EDITED  BY 

A  Committee-ofsome  of  the  Leading  Educationists'in  Ontario. 
Assisted  by  able  Pioviitcial  Editors  in  the  Provinces  of  Que- 
bec, Nova  Scotia,  New  Bruvswick,  Prince  Edward  Island 
Manitoba,  and  British  Columbia,  thus  havitig  each  section  of 
tlie  Dominion  fully  represented. 

Contains  Twenty-four  Pa^es  of  Reading  Matter. 

Each  number  has  a  Portmit  and  Biogriipliical  Sketch  of 
Bome  Leading  Kducatiouisr.;  hvo  Kditonalo;  Contri- 
butions on  important  Kduciitionul  topics;  iselections— 
Headings  for  the  School  lioom  ;  und  Notes  and  News  from 
each  Province. 

PRACTICAL  DRPARTMKNT  -will  always  contain  useful 
hintj  on  methods  of  teachmi;  diffmcnt  subjects. 

MATIIKfiATlCAL  DKPAHTMKNT  tivt-s  solutions  to  dif- 
Hcult  problems  nlso  on  Kxuniiiiution  Payors. 

OFFICIAL  DEPAKTMEN  r  contains  buoh  regulations  as 
may  be  issued  from  time  to  time. 

Subscription,  $1.00  per  annum,  strictly  in  advance. 

A  Olub  of  LOOO  Subscribers  from  Nova  Scotia. 

EDUCATION  OFFICE. 
(Copy)  Halifax,  N.S.,  Nov.  16, 1878. 

lIoMra.  ADAM  MILLKH  .  CO.,  Toronto,  Ont. 

Df.AR  Bins,  In  ovdctr  t  >  nuiet  tlio  wishes  of  our  toach- 
ort  In  various  partH  of  tlie  Prnvinco,  and  to  secure  for  them 
tbo  Advantai;o  of  vnr  cxrolletit  puriodioal,  I  horiiby  sub- 
■oribfl  In  their  bolmir  for  one  tliouf>anil  (1,0(X»  copioH  nt  club 
rfttns  nintitioriftd  in  vi^ur  riiront  i  stuonird  favor.  Sultocrip- 
tlons  will  bngin  with  .Tanuarv  isKua,  and  llHts  will  be  for- 
warded to  your  ofllno  In  a  few  days.    Yours  truly, 

DAVID  ALLISON,  Chief  Bupt.  qf  JSdu  ation. 


i 


W.  J.   Gage  &  Go's  Manuals  for    Teachers. 

No.  1. 

]>I!is  cakes  in.  ITeacliiiig^. 

By  J.  L;\1jaHLIN  HUGHES,  Supt.  of  Public  Schools,kToronto. 
Toned  paper,  cloth  extra.  Price  50c. 


This  work  discusses,  in  a  terse  manner,  over  one  hundred  of  the 

mistakes  cfniunonly  made  by  untrained  or  inexperienced  Teachers.    It 
is  designed  to  war,,  voung  Teachei-s  of  the  errors  they  are  liable  to 
make,  and  help  th--  oLier  memberB  of  the  profession  to  discard  what- 
ever meth'Mls  or  habits  may  be  preventing  their  highest  success. 
The  mistakes  arc  arranged  under  the  folllowing  heads:-^ 

1.  MISTAKES  IN  MANAGEMENT. 

2.  MISTAKES  IN  DISCIPLINE. 

3.  MISTAKES  IN  METHODS. 

4.  MISTAKES  IN  MANNER. 

"  We  advise  eveiy  teacher  to  invest  fifty  cents  in  the  purchase  of  this 
useful  volume."— Aeio  England  Journal  of  Education. 


No.  2. 

^Xaniial  of*  Pcnmaiisliip. 

A  Handbook  intended  to  accompany  Beatty^s  gystem  of  Penmanehip, 
containing  a  full  exposition  of  the  system. 

8.  O.  BEATTY,  late  Principal  of  Ontario  Business  College,  and  author  of 

"  Beatty's  Practical  Penmanship." 

A.  F.  MACDONALD,  Principal  of  Wellesley  School,  Toronto. 

CONTBNTS. 

ORGANIZING  CLASSES.    " 

DISTI?IB(TTION  AND  COLLECTION  OF  WRITINO  MATERIALS. 

P0SHTON,  PENliOLDING,  RESTS  AND  MOVEMENT& 

MOVEMENT  EXRIMMSES. 

COUNTING  IN  CONCKIIT. 

SPACING,  SLOPE,  SHADE,  &c. 

FORMATION,   ANALYSIS,  CRITICISM  OF  SMALL  AND  CAPITAL 

LETTEIta. 
HINTS  TO  TEACHERS. 

Illustrated.    Price  60a 


No.  3, 

IIo>v  to  ©ooiiro  n.ii<l  T?ef  nin  A-ttontlon. 

By  J.  LAUGH  I, IN  HUGHES,  Supt.  of  Public  School.s,  Toronto. 
Printed  vu  Toned  Paper,  Cloth  extra,  Price  5i)c. 
"  Admirably  executed."— Educatioiuil  Timet,  London,  E>w. 
*'  Cannot  too  hishly  commend  lt."—Bamea'  Educational  Monthly. 


No.  4. 
Miiinuul  oF  r>x*ill  find  OaliHtlionloie. 

ron  (.'8R  IN  KOIIOOLS. 

By  J.  L.  IIU(HIE^,  Public  .s.'.iiDol  InHp.,Tor.,  Graduate  of 
Military  School,  H.M.  Suth  Keglinont. 

i>,  i....  .III.. 
"A  much  nAJvld  mnnuni  " 
"A   iiioHi  vhIiiaIiIu  bo.ilc   I  i,  pnrflcnlftrly  In  country 

T'' "  '■■■ "ii'i-  -' ■'  "•■u-h  hiB  pupils 

ion.M,  anil   bv 
^   "— C    UAD- 

1  -...  .         -i -I 1..:. i..„;.iuctor Norma! 

aad  Mutlol  hcliutjU,  Ttirouio. 

W.  J.  OAUF.ft  CO.,  Kducatlonal  PubliMhm-t,  J^inmto. 


New  Work,  Authorized  by  the  Education  Depart- 
raent  in  Ontario  for  use  of  Teachers. 


Elementary  Anatoiti:^,  I?liysiologj-y 
and  Hyeriene, 

For  Schools  and  Families. 


By  EDWARD  FLATTER,  M.D.,  Editor  of  the  Sanitarv  JoumdL 
Price  90c. 

Not  too  large  and  technical,  nor  too  elementary  and  incomplete. 

Comprehensive — comppising  all  parts  of  the  subjects  treated  of. 

Concise,  yet  highly  interesting. 

Well  and  practically  illustrated;  and  with  copious  questions  and  a 
full  index. 

"As  a  text-book  for  schools,  we  have  no  hesitation  In  recommendine 
it  in  preference  to  any  of  the  text-books  on  this  subject  now  in  use." — 
Canada  Lancet. 

"A  very  judicious  selection  has  been  made  of  what  is  likely  to  be 
useful  to,  «nd  absorbed  by,  the  non-professional  reader."— Conodtan 
Journal  of  Medical  Science. 

"An  admirable  little  book.  Specially  adapted  to  High  Schools  and 
Intelligent  laymen.'' — Michigan  Medical  News,  Detroit. 

"The  simple  and  familiar  language  used  throughout  will  enable 
almost  any  t  eader  to  master  the  contents  while  the  orderly  division 
and  arrangement,  and  the  accurate  definitions,  will  recommend  the 
volume  to  practical  educationists,  and  secure  for  it  a  permanent  posi- 
tion as  a  cla^s-book." — Caiiada  Presbyterian. 

"The  arrangement  of  the  work  under  notice  strikes  one  as  being 

food  and  convenient,  and  the  construction  is  such  tliai.  the  reader  will 
ave  little  difficulty  in  comprehending  the  meaning  of  the  author 

The  second  division,  Hygiene,  is  aptly  treated  of  under  the  li'-ads  of  the 
various  essentials  of  life,  air.  water,  food,  exercise,  rest,  sleep,  cloth- 
ing, bathing,  and  it  is  shown  how  most  causes  of  disease  are  clearly 
connected  in  some  wuy  with  these  essentials  of  life  in  their  various  re- 
lations to  the  functions  of  the  human  body."— I>at7y  Mail. 

"The author  has  very  properly  adapted  this  work  for  the  use  of 

schools A  series  of  questions has  oeen  appended which  will 

aid  the  teacher  in  ascertaining  the  amount  of  information  acquired  by 
his  scholars."— Daily  Globe. 


New  Work  on  Botany. 


Thie  Elements  of  Stnictm'al  Botany, 

Intended  for  the  use  of  Schools,  with  speci-il  reference  to  the  study  of 
Canadian  plants.    To  which  i<  f.dded  a 

SELECTION  OF  EX-\MINATION  PAPERS, 

By  JOHN  MACOUN,  M.  A.,  F.L.S  .  Professor  of  Botany  in  Albert 
Univci-sity;  and  H.  C  SPOiTON,  MA,  F.L  S.,  Head  Master 
^  of  Barrie  Coll.  Institute 

ILLUSTtKTKD  BY  THK  ADTHORS, 

180  Pages,  Toned  Paper,  $1.00. 

"  In  Canada  and  United  States  it  ought  to  have  a  great  run."— SdAooI 
Quardian,  Eng. 
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